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The importance and extent of the Transatlantic steam 
trade has, ever since its commencemecl^ been the occasion 
of many interesting articles in magizines, newspapers, 
and scientific periodicals ; but, so far as I can trace, no 
publication has yet been issued which would, in itself, 
give an ordinary reader or passenger an idea of the 
routine, forethought, and general arrangements necessary 
to carry on such a far-reaching organization as a great 
steamship line, and which would, at the same time, set 
forth the various efforts of the noted merchants and 
scientists who have initiated and carried on the service, 
and also the nature and results of the more remarkable 
examples of vessels and machinery which they have 
employed. 

It may perhaps be thought that the chapters relating 
to the working and management are somewhat brief; but 
in a book of this kind it would not serve any purpose to 
describe minutely the minor details of the various depart- 
ments, or duties appertaining to individuals ; consequently, 
only such leading points are described as would serve 
to show the general system by which the oiganization is 
carried on. 
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The chapters devoted to a description of the inspection 
made by the Qovernmental Supervising Authorities will, 
I trust, be reassuring to those who, for health, pleasure, or 
business, are constantly travelling by the great Liners, as 
they fully explain the careful and searching nature of the 
inspection and survey which is made periodically by an 
able staff of Surveyors, to insure safety under all circum- 
stances ; and as these gentlemen are solely in the service 
of their respective Qovemments, they are removed from 
all liability of being influenced by any personal interest or 
question of cost to the shipowners, which may be entailed 
by th6 due fulfilment of the requirements enacted from 
time to time. 

The retrospect of the trade was, in a brief form, brought 
forward in a paper entitled '' Transatlantic Lines and Steam- 
ships," read by me before the Liverpool Engineering Society 
in 1878, then in its infancy, but now one of the most 
important associations in the provinces. Owing to the 
favourable manner in which that paper was received, I 
have since continued to keep note of all the leading events 
and records, and from this material I have endeavoured to 
produce a handy and simple book of reference for the 
numbers engaged in the Atlantic service, and also for the 
thousands of passengers who are ever passing to and fro 
on the great Ferry. 

With a view of rendering the work pleasant and agree- 
able reading, all harrowing descriptions of losses which 
have occurred have been purposely omitted ; mention of 
some being made in a few cases where brief reference is 
unavoidable, but the general particulars of the vesseb 
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lost, if required, will be found fully set out in Table 
No. 7. 

The events noted of the earlier periods are almost all 
gathered from my own scrap-book ; those of the later 
periods have either come directly under my own experi- 
ence, or are from information kindly given by various firms 
and gentlemen formerly, and at present, engaged in the 
trade, to whom I must express my indebtedness. 

A.J.M. 

CslfTUAL BuiLDIXOf, NOBTH StBEET, 

LiVBKPOOLk Marek 1892. 
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PQBLISHERS' NOTE 

TO 

FIRST POPULAR EDITION. 

The stir made by the recent rapid passages of the 
large Transatlantic Steamships, has induced the pub- 
lishers to issue this popular edition. 

A few chapters that appeared in the first complete 
edition have been omitted, as they are not of a sufficiently 
interesting character to warrant their insertion in a popular 
issue. Several illustrations have also been omitted, as 
they would render the work somewhat cumbrous, and they 
appeal more to the marine engineer than to the public 
generally. 

The work will be found to be a careful and complete 
record of the doings of the great Transatlantic Steamship 
Companies from early days- to the present time. 
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THE ATLANTIC FERRW 



CHAPTER I. 



THE EARLY ATLANTIC STEAM EKH. 

Stuangk iis it may seem to the present goianitiuu of 
tmvellers, it is nevertheless true, tliat it is but some fifty 
ycare sinco the sailing clippers had things all their own 
wa}' upon the Atlantic highway. The Black Bsill Line o( 
sailing vessels, founded in New York in 1816, with its 
vessels the Pacific, Hew York, Canada, and others, boasted 
un average passage of forty days out to New York, and 
twent^'-threc days home to Liverpool ; but records are also 
given in an old English pa[X!r calleil the ZUvran/ Pano- 
rtuiui, dated June 1815, in the author's possession, of a 
ship named the Galatea having saileil from St. John's, 
Newfoundland, in eleven days to Portsmouth without 
having made a single tack. Following these are the Bed 
Jacket, the Harvest Queen, the Independence (which, al- 
though built so f:ir back as 1834, made a pnssage to Liver- 
I)ool in fourteen days), the Sovereign of the Seas, and the 
Sreadnonght, the latter of which may be tenned the last 
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2 THE ATLANTIC FERRY. [CHAP. I. 

specimen of ilic famous American clipper fleet. This vessel, 
the Dreadnought, became very celebrated by having made 
tho piissage from New York to Liverpool under fourteen 
days in 1858, and from New York to Queenstown in nine 
days seventeen houi-s. She wtxs long in active service, and 
was only recently (in 1890) wrecked upon the American 
coast Some of these sailing clippers gained great renown in 
the early days of steam navigation by beating the steamers 
themselves, notably the clipper Tornado, of the Morgan line, 
which, in 1846, arrived in New York before the Cunard 
steamer, which sailed at the same time, arrived in Boston. 

Before describing the steamships of the Atlantic trade 
it will not be out of place to relate briefly the early effoits 
made to apply steam-power to the propulsion of vessels. 

The first attempt to propel vessels by steam is claimed 
by the Spanish to have been made at Barcelona, by a 
paddle-wheel vessel, under the direction of Blasco do 
Garey, in 1543. Papin, in France, about 1707 ; Jonathan 
Hulls, in England, in 173G; William Henry, in Penn- 
sylvania, United SUites, also arc mentioned in connection 
with it ; but the first steamer worthy of being so called 
was that of John Fitch, which he placed for hire upon the 
Delaware, at Philadelphia, in 1787. This primitive craft 
was propelled by a system of paddles or oars working 
vertically, and was the forcnuiner of the palatial vessels 
now plying on the great rivers of the United States. 
Some remarkable statements of John Fitch, as showing 
how far-seeing he was, deserve mention. It is stated that, 
on writing to a friend for the loan of £50 to finish this 
boat, he stated — 
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" This, sir, whether 1 briug it to perfection or uot, will 
be the mode of crossing the Atlantic, in time, for packet's 
and armed vessels." Aud on another occasion, when pntis- 
ing his hobby to two visitors, he made use of the following 
words — 

** Well, gentlemen, although I shall not live to see the 
time, you will, wlien steamboats will be preferred to all other 
means of conveyance, esi)ecially for passengers." After 
which, one visitor said to the other, " Poor fellow ! what a 
pity he is ciuzy ! " 

About the same time that Fitch was experimenting with 
his boat, attempts were also being made in Scotland by 
Miller, Taylor, and Symington. 

After Fitch came, in 1807, Robert Fulton, who first 
csimc into notice through his steamer, the Clermont, on the 
Hudson, in 1807. This steamer was soon afterwaixis, in 
1812, followed by BeU's Comet, the first on the Clyde, from 
which date it may bo said that steam navigation became 
fairly launched, as from that time forth steamships began 
to be built of all kinds and descriptions. 

The first actual attempt at Atlantic steam navigation 
was made by Colonel John Stevens, of New York, in 1819. 
This far-seeing gentleman despatched what would now be 
called an auxiliary steamship named the Savannah, which 
was built by Crocker and Fickett, at Corlears Hook, New 
York, us an ordinary sailing vessel, but was soon afterwards 
fitted with engines and boilers, and steamed from the city 
of Savannah on the 25th of May, 1819, arriving in Liver- 
pool, after a passage of twenty- six days, on the 20th of 
June. Steam-power was used six days, the paddle-wheels 
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being so designed that lliey could be unshipped, so as not 
to interfei'e witli the siultiig qualities. This opei'atiun 
re<{uii-ed over lialf-an- hour's time to effect. 

Her bunker capacity was but limited, as bIic could only 
carry eighty tons of coiil, besides a quantity of wood fuel. 
Notwithstanding her successful trip across tlic Atlantic, 
her machinery was afterwards taken out, and she conlinucd 




ty tiatlc for some jeiis a-i a saihng vessel until like *> 
iiiiuy other famous \e->sel3 she came to su igtiomiiiioiM 
end by bciu^ wicckwl on Long Ishnd ni 18ii Tho 
(.n^ui^s of the Savannah consisted of aa inclined direct* 
iilIiiIq cylinder ol 4U inches diameter and 5 feet strukci 
imd the bodci pressure used u is 10 lb« i)er squire inch. 
Her ajM-cd under steam alone aveiaged six knots. 

ilie next vcsm.1 to cross tlic Atlantic i^ns a Canadian 
SU.U1UC1 uaiucil the Eoyal Willuun, which was built at 
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Three Rivers, near Quebec, in 1831, by James Goudie, at 

a cost of £16,000, and was sold in 1833 to tlie Spanish | 

Government, who changed the name to the Tsabel Secunda. | 

She was the fii-st steam warship wliich fired a gnn in I 

action. 

She was 160 feet long, by 44 feet broad, and 17^ feet 
Jeep, of 363 tons bnrden. The Royal William sailed for 
London from Quebec on August 5th, 1833, and arrived at 
Gravesend on September 16th following, a ])assage of over 
forty days. 

In June 1838, another Royal William was chartered 
from the City of Dublin Steam-packet Compan)% and 
despatohe<l froni Liverpool by the Transatlantic Steam* 
ship Company tx> New York. She was built at Liverpool, 
by Wilson. The engines were made by the firm of Fawcett, 
Preston and Co., of the same place, and were side-levers 
of 400 indicated horse-power, having two cylinders 48^ 
inches diameter and 5 J feet stroke. TIjc paddle-wheels 
were 24 feet diameter, an<l her speed was about eight 
knots an hour. This was the first real passenger .steamer 
to cross the Atlantic, and also the first stctamer to sail from 
Liverpool (on Jidy 5th, 183.S). She was also the first to 
be divided into water-tight oom|)artmcnts by iron bulk- 
heads, of which she had four. Wlien in New York, on 
the first voyage, she was adverti.sed for the homeward 
pa8.sage in the |)a]Krs as follows — 

"British Steam.siiip Aoyal William, 017 ton.s. Captain 

Swainson, R.N.R., Commander. 

"This fine steamer, having lately arrived, will be tlo- 
spafche^l again to LiverjxHil on S:iiurdny, August 4tli, at 
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4 P.M. She is only sixteen months old, and from her 
peculiar construction (being divided into five sections, each 
water-tight) she is considered one of the safest boats to 
England. 

" Her accommodations are capacious, and well arranged 
for comfort. The price of passage is fixed at 140 dols., 
for which wine and stores of all kinds will be furnished. 
Letters will be taken at the rate of 25 cents for the 
single sheet, and in proportion for larger ones, or one 
dollar per ounce weight. For further particulars apply 
to Abraham Bell and Co., or Jacob Harvey, 28, Pine 
Street" 

After making a few passages across the Atlantic, she 
was returned to her owners, in whose possession she 
remained as a coal hulk until 1S8S, when she was sold for 
the sum of £11. Some idea of this vessel's size may bo 
formed from the following table, giving her dimensions as 
compared with one of the powerful English tugboats of 
to-day — 

Royal William, 145 feet by 27 feet broad, and 17^ feet 
deep, and 720 tons (400 horse-power). 

Tugboat, 1890, 212 feet by 30 feet broad, and 15^ feet 
deep, and 712 tons (1000 horse-power). 

To take the place of the Royal William, the Transatlantic 
Steamship Company put upon the station the Liverpool, a 
steamer with 10 knots speed. 

As an instance of the great attention paid to the earlier 

Atlantic steamers, the following account of this notable 

vessel, condensed from the Liva^pool Mercury of October 

12tli. 1838, will be of interest— 

"The Liverpool, it is generjilly known, was built last 
year for Sir John Tobin by Messi-s. Humble and Milcrost, 
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and was purchased some months ago by the Liveiix)ol 
Transatlantic Steam Company, an association branching 
out of the Dublin Steam Company, to whose enterprise 
and exertions for years Liverpool, as a port for steam 
vessels, is mainly indebted for its growing prospenty. 
Her length is 235 feet from stem to taffrail ; lier beam 
35 feet (exclusive of the breadth of her paddle -boxes) ; the 
depth of hold is 21 feet; and she ndmeasures 1150 tons. 

"The engines, built by Messrs. Fon-ester and Co., Vaux- 
hall Foundry, are well worthy of inspection, both in regard 
to their compactness and beauty in construction, the 
exti-aordinary strength, and their superior finish. Thej' 
are 4G8 horse-power. The cylinders are each To inches 
diameter, and the stroke of the piston-rod is 7 feet. The 
propelling force of these machines (enough to drive the 
thousands of movements in ten or a dozen of our largest 
cotton-mills) will be prodigious. 

" The iron shaft or spindle that turns the paddle-wheels 
is equal in girth to a man's boil}', and but fairly pro- 
IX)rtioned to the revolutionary force which the cranks will 
communicate. 

" There are two distinct boilers, and two funnels, jilacod 
at some distance from each other, and ranging with the 
niast«(. The fire-rooms are spacious ; the coals arc supplied 
fr^^m lateral bunkers, made of plate iron ; and large wator- 
tap.sNire at hriud in case of danger from fire. 

**Tlie 'main or alter cabin* is a splendid apartment 
of oS feet in length, and 2iS feet 9 inches in width at one 
end. slightly narrowing to 22 feet 4 inches at the stern ; 
it is 8 feet in heiirht to the beams, and 8i feet Ijetween 
them. . . . 

" The state-rooms are exceedingly handsome and com- 
moilioiLs. There are in this cabin, sixteen in nundxM', 
each with two berths or beds, with the exception of two, 
which are vmh fitted, for the peculiar acconni)0<lation of 
a iiartv, with three lK?ds. Thev are well liijhttd from tln» 
roofs and si*les hv {xitcnt lights, tho.<5t» in the sidi's s^rviiii^ 
.ilsn, on IwMng o|»ene«l, as ventilators. 
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" The colouring of these rooms is a warm, delicate pink, 
with gorgeous damask silk hangings to correspond, of 
French white, with crimson satin stripes. At the broadest 
or midship end of this main cabin is tlie ladies* retiring 
or private room, where several beds are also elegantly fitted 
up, and every convenience for the conifort and adornment 
of * the fair' is provided. . . . 

" There are tanks in abundance, in addition to which 
water will be daily and hourly distilled by an apparatus 
fixed for the purpose, antl will undergo filtration, so as to 
be equal in purity and coolness to that of the 'crystal 
weir of the hermit. Tt may be ad«led that in the main 
cabin, including the ladies' stato-moins, and the sofas, no 
fewer than fifty beds are provided. 

" Tlie * fore cabin ' is 45 feet in length, by from 29 feet 
4 inches to 23 feet 10 inches in width, and has eight 
dormitories or state-rooms ou each siilo. This room is 
fitted in a style somewhat difteront to the other, but scarcely 
less beautiful or costly. The walls are empanelled in rose- 
wood and other woods, with rich style, and separated by 
circular-topped pihisters.'* 

She sailed from Liverpool ou the :2oth October, 18:]8. 
but put back to Quoenstown (then t allel the ** Cove of 
Cork") ou the 3()th October, sailing tlMMice again on 
November (Ith, and reaching Now Yoik <iu November 23rd. 
She made seveml voyages which averaged si'venteen days 
out, and fifteen home ; and was then sold to the Puuinsular 
and Oriental ('Ompany, who changed lar name to the Great 
Liverpool. She was afterwards wreck<^l off Capo Kinisterre, 
on February 24th, 184(5, with a loss of two lives. 

It i.s, however, to the plucky little .steamship Sirius (17S 
feet long, by 25i feet broad, au«l l.S[ fo<t dt>ep, of 703 
t4>ns) that belongs the real honour nf conimencin*'^ the 
great Atlanti,- ferrv of to-dav. This UHMnorable little 




p 
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vessel was tuilt ty Heiizios, of Leitli, and w.is enirineil by 
Messrs. Wingate nnil Ci>., f>f Whiteiiicli, nenr Glasjnw. 
The engines wore on tlie siile-iever principle, linvin^ 
cylinders 00 inches liinmeter nni\ stroke of G feet, fitted 
with n surfaeo condenser exnetly simiiav to those now in 
use. The pacidle-whcol.i were 24 feet dinniotcr, .ind thf 
steam pressure 15 lbs. A nowly-furmed comimny iinnied 
the Bi-itish niid Aiuoiican Stl^^nl Navig.itioij Coni]i.iiiv 
fthe le^ulinj; spirit of whith was Mr. John Lfvird, Aftenv.iiils 
II.P. for Birkenhead) chartered her from the St. C!eijri:i'"s 
Steam-packet (Company, and ilespatohed her from Qiici^ns- 
town for New Ym-k on April -ith, IS38, imder th.^ 
command of Lieutenant Richard Roberts, R.N., who wn?; 
.-vfterwards lost in the ill-fated President, in lfi41. Like 
the world-famoTis vnynnn of tlio ore.it disco\erei', C'hHs- 
tjjpher Colnnibns, the first vnyaiie of tlie SiriuB was onn 
only carried ont In IN end hy the enci'gy and deter- 
mination of the eomnmnder; n* Bhortly after lenvihi; 
|wrf. owing to continuous hend-winds, the crew Ivcanje 
mntinons. mid dcelared it wa") utter madness 1o pnH'ei>d 
in so small a Vi\*.sel, slio lierni; not f|ni1e so larj;.i as the 
tnslwats of to-day. Ifowev.'r, thanks to stem .lisciidine 
and the per.^iliisivi' nr^nnn-nt-i uf loaded llreurins, the 
gallant littln vessid arrived at Xow York on April 31st. 
after an eventful pas.sa2e of Hl\ days, dnrimj wliieh sli.> 
tnnintainod an average wpi-ed of s'. knnts jxT hour on a 
ronsmn|>tioti of alxuit 2* tons .if mal per day.' 



' After tliis vi.riyi- .l..> 
■vtliM-i ill til.' fpi-li Or..^ 



tTr..l-.i.ilil .l.iiiiMrv 1-17, 



10 THE ATLANTIC FERRY. [rnAP. T. 

A few lioiirs after the arrival of the Sirius. another 
steamer, named the Great Western, owned by the Great 
Western Steam Navigation Company of Bristol, also 
arrived, having left Bristol on April 8th, 1838, thus 
making tlie passage in 13^ days. This "huge vessel/' 
as she was then styled, was built at Bristol, by Patterson, 
and launched on July 19th, 1837, her dimensions being 
212 feet lt)ng, by 35 J^ feet broad, by 23 J feet deep, and 
13+0 tons. She was towed to London to have her engines 
j)ut on board. The engines were built by Maudslaj^ Sons, 
and V'lM ; they were of the side-lever type, having two 
cylinders 73^ inches diameter, and stroke of 7 feet, 
indicating,' 750 horse-power. The paddles were 28J feet 
«linmetor, and the revolutions about fifteen jier minute. 
Stoam was generated in four iron return-flue boiler.% 
carrying lo lbs. pressure, and the daily consumption was 
about 33 tons. The average duration of the passages by 
the Great Western between Bristol and New York was 15 
day-s the fastest being about 13 J day.s, and the average 
s|K?ed being about 81 knots per hour. In 1847 she was 
soil to the Ro3'al ifail Company for £25,000, and con- 
tinned in their possession until 185(», when she was 
broken up. 

Another steamer, the British ftneen (.see Frontispiece) 
was built by Curling and Young, on the Thames, for the 
British and American Steam Navigation Company, to 
tike the ])laco of the Sirius, the engines being supplied 
by Napier, on the Clyde. ITor dimen«;ions were 275 
feet long, 374 feet broad, 27 feet tleep, and of 18G3 
tons. Tlu' engines were of the sitle-lever tyi>e, with 
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cylinders 71 J inches diameter, and 7 feet stroke, of 700 
liorsc-power, with surface condenser, driving paddles 30 
feet diameter. She sniled from Portsmouth on her first 
voyage on July 12tli, 1830, ami, after trfvding for some 
time, was sold to the Belgians in 1841. This was owing 
to the financial collapse of the c )mpany, which misfortune 
was largely brought about by the loss of the President, 
which fii-st sailed from the Mersey on July I7th, 1840, 
and, after two or three long and unsuccessful vovajjes, 
eventually disappeared, after leaving New York on llarch 
11th, 1841, with what would now be called a few pas- 
sengers. This ill-fated vessel was also built by Mivsrs. 
Curling and Young, with engines built by Xlessrs. Fawoi^tt 
and Preston, of Liverpool, having cylinders 81 inches 
diameter and 7 J feet stroke.* 

By the kind permission of Colonel W. E. Roberts, of 
Liverpool, nephew of Lieutenant Roberts, a fac-similo of 
an interesting letter, written by him when in command 
of the British ftaeen, is apj)ended, and is an interesting 
souvenir owing to the statement he therein makes that 
he would not retire until lie had command of the first 
iron vessel to cross the Atlantic; his indignation about the 
reflection on the spceil of Ids vessel, as compared with the 
Great Western, is also noteworthy, as showing the rivalry 
existing even then. 

' H<»t)i tlicsi! v«>s.^c]s, British Queen and President, had .«l|ua^' 
Mern- ami niio funnel. \vlii«h was |Mi!it«'.l whiu* wlili Mark tMp. 
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Having now briefly enumerated the earliest vessels 
wliich were produced to create the first Tmnsatlantic lines, 
it will perhaps be convenient to here notice another of the 
earlier steamships, the venerable Great Britain, still extant. 
This, the first iron steamer of large size, was 274 feet 
long, 48^ feet broad, and 31} feet deep, and of 3270 tons, 
and was built at Bristol, by Patterson, for tho Great 
Western Steamship Company, fitted with engines made 
by them from designs by Guppy. There were four 
diagonal cylinders, each 88 inches diameter, 72 inches 
stroke, indicating 1500 horse-power, and burning 65 tons 
per day, working upwards on the crank-shaft, from which 
motion was brought down to the screw-shaft by means of 
four endless chains. The propeller was six-bladed, of 
widely different form from that now in use ; the pitch was 
about 25 feet, and the diameter 15 J feet. Steam at 25 
lbs. pressure was generated in three double-ended boilers, 
fired fore and aft, but without the present system of tubes. 
Each boiler was 34 feet long, 10 feet wide, and 24 feet 
high, and had eight furnaces, each 7 feet G inches long, by 
1 foot 11 inches wide. These engines were, however, 
found to be very defective, and were ro{)lacod after a short 
time. The career of this wonderful craft has been a varied 
and chequered one. Launched on July lOtli, 1843, she 
was detained for nearly a year in the dock on account of 
her beam being too great to allow her to pass out through 
the duck gates. On July 26th, 1845, she sailed on her 
firat voyage from Liverpool for New York, an<l continued 
on that station until September 1846, when she was 
stranded on Rathmullin Point, County Down, Ireland, 
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where she remained intact for a whole winter, thus early 
proving the great strength of iron vessels. In 1853 she 
was entirely refitted with new masts and engines, and 
placed upon the Liverpool and Australian trade, in which 
she was fairlv successful until 1874, when she was witli- 
drawn. In 1882 she again underwent a complete change, 
being altered to a full-rigged sailing vessel, as which she 
only ploughed the waters of the sea for a brief perio<l, 
having put into the Falkland Islands leaking, and having 
been condemned, has remained there ever since as a hulk. 
In concluding this early history it only remains to just 
notice the oft-quoted saying of Dr. Lardner,^ and we come 
to the foundation of the great regular lines which to-day 
bridge the wild and tempestuous Atlantic with swift, silent 
messengers of {leace and plenty. 

* This noted saying lia<j l>ecn constantly referred to, owin^ to its 
showing in a remarkable manner tlie great stri<los made in steam 
navigation. It was only in tlieyear 1838 that, at a Hcienlific meeting; 
held in the Royal Institution, Liverpool, Dr. Lardncr, a ]cadin<; 
.scientist of that day, after giving 84»me statistics wliich lie thought 
proved the difficulty to be insurmountable, stated "that, as to the 
project which was announced in the new8pa|)crs of making the 
vo)'age directly from New York to Liverix)ol, it was, he had no 
liesitation in saying, perfectly chimerical, and they might a< well 
talk of making a voyage from New York to the mo<m." 



CHAPTER II. 



THE crXARD AND COLLINS LINRS. 

TilK foundation of tlie nio<lorn Trnnsatlnntic lines — 
which should rank as one of the groat steiiping-stonos of 
an exceptionally eventful age — had but a modest origin. 
It was conceived by a gentleman bearing a name now well 
known and honoured wherever a steamship floats, namely, 
Mr. Samuel (afterwaixls Sir Samuel) Cunard. This famous 
gentleman, whose likeness is to be found on a later page, 
was of Canadian birth and origin. Early perceiving the 
advantages possessed by steamers over sailing vessels for 
regularity, Mr. Cunanl came to England in 1830, and 
together with two of the ablest shipping men then exist- 
ing in Great Britain, Mr. George Burns, of Gla.sgow, and 
Mr. David Maclver, of Liver|30ol, entered into an agree- 
ment with the British Government (owing to the earlier 
vessels alreaily noted being withdrawn) to commence a 
monthly Transatlantic mail steamship service, from Liver- 
pool to HaliAix and Boston, for au annual subsidy of 
£60,000 per annum. To carry on this tragic four steamers, 
the Britannia (launched February oth, 1S40), Acadia, 
Columbia, and Caledonia, were built of wood by Robert 
Duncan and Co., an*! others, at Port Glasgow, each being 
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230 feet long, by 34} feet broad, and 22| feet deep, and 
of 1150 tons. The engines were of the side-lever type, 
having two cylinder, each 72^ inches diameter and 82 
inches stroke, working up to about 740 indicated horse- 
power, and driving-paddles 28} feet diameter, which gave 
an average speed of 9 knots per hour. The boilers were 
of the return-flue type, four in number, with twelve 
furnaces working at 12 lbs. pressure, and having a con- 
sumption of about 38 tons per twenty-four hours. The 
whole of the machinery was made and fitted by Mr. 
Robert Napier, a name destined afterwards to become 
famous in the maritime engineering world. The com- 
mencement of this line was announced by the following 
advertisement in the Liverpool Mercury^ July 3rd, 1840 — 

" British and Nortli American Roynl Mail Steamsliips 
of 1200 tons and 440 horse-power each. 

'' Appointed by tiie Admiralty to Siiil for Boston, call- 
ing at Halifax to land passengers and her Majesty's 
mails : 

Britannia, Captain Woodruff. 
Acadia, Captiin Edward C Miller. 
Caledonia, Captain Richard Cleland. 
Columbia. 

"The Britannia will sail from Liverpool on the 4th 
July ; the Acadia on the 4th August. 

" Passage, including provisions and wine, to Halifax, 34 
guineas; to Boston, 38 guine<is. Steward's fee, 1 guinea. 

" The steamship TTnicom plies botweeu Pictou and 
Quebec, in connection witii the above %Tssels, carrying the 
mails and ]xissengers. 

" For passage, apply to G. and J. Burns, Glasgow ; 
J. B. Foord, 52, Old Broad Street, London ; or in Liver- 
\\(\o\ to D. and C, Maclver, 12, Water Street. 

'*The Britannia goes out of the Coburg Dock this 
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morning (Friday), Uic 3rd inst., and all licavy luggage 
slioulJ be sent on board before tliat time. To-morrow 
(Sntiirday morning) at ten o'clock, a steamer will be at 
lIic Egremoiit Slip, soiitti end of Prince's Dock, to lake 
otT the pa-iseiigcrs. 

Tlie great imporlaucc of those eaily mail steamers is 
clearly sliown by tlio ."uccessfiil attempts niatle by tlic 
people oi Boston to rclca^ licr from the ice, which ia 




tlcHcribed in the following extract from tlio Livcrjiool 
All-ion. The illustration is taken from an old print 
issiicti by the people of Boston to cummcmoralc the 
event. 

'■ liclcase 0/ the Britannia /coi/i the let id Uodoti. — Look- 
ing into the windows of a print-shop, I saw an eugraviog 
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of our good ship the Britannia, which we had just quitted, 
represented as in the act of forcing her way through the 
ice of Boston harbour in the winter of 1844, a truly Arctic 
scene. A fellow-passenger, a merchant from New York, 
where they are jealous of the monopoly hitherto enjoyed 
by their New England rival, of a direct and regular steam 
communication with Europe, remarked to me that, if the 
people of Boston had been wise, they would never have 
encouraged the publication of this print, as it was a clear 
proof that the British Government should rather have 
selected New York, where the sea never freezes, as the 
fittest port for the mail-packets. I had heard much 
during the voyage of this strange adventure of the Brit- 
annia in the ice. Last winter it appears there had been a 
frost of unusual intensity, such as had not been known for 
more than half a century, which caused the sea to be 
frozen over in the harbour of Boston, although the water 
is as salt there as in mid-ocean, iloreover, the tide runs 
there at the rate of four or five miles an hour, rising 
twelve feet, and causing the whole body of the ice to be 
uplifted and let down again to that amount twice every 
twenty-four hours. Notwithstanding this movement, the 
surface remained even and unbroken, except along the 
shore, where it cracked. Had the continuance of this 
frost been anticipated, it would have been easy to keep 
open a passage ; but on February 1st, when the Britannia 
was appointed to sail, it was found that the ice was 7 feet 
thick in the wharf, and 2 feet thick for a distance of seven 
miles out; so that waggons and carts were conveying 
cotton and other freights from the shore to the edge of the 
ice, where ships were taking in their cargoes. No sooner 
was it understood that the mail was imprisoned, than the 
public spirit of the whole city was roused, and a large sum 
of money instantly subscribed for cutting a canal, seven 
miles long and 100 feet wide, through the ice. They 
began the operation by making two straight furrows, 7 
inches deep, with an ice-plough drawn by horse, and then 
sawed the ice into sheets, each 100 feet square. When 
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tliese were detached, they were made to slide, by means of 
iron hooks aud ropes fixed to them, under the great body 
of the ice, one edge being first depressed, and the ropes 
being pulled by a team of horses, aud occasionally by a 
body of fifty men. On February 3rd, only two days after 
her time, the steamer sailed out, breaking through a 
newly-formed sheet of ice, 2 inches thick, her bows being 
fortified with iron to protect her copper sheathing. She 
burst through the ice at the rate of seven miles an lionr 
without much damage to I.er paddles ; but before she was 
in clear water all her guard of iron had been torn off. An 
eye-witness to the scene told me that tents had been 
pitched on the ice, then covered by a slight fall of snow, 
and a concourse of people folloAved and cheered for the 
first mile, some in sleighs, others in sailing-boats fitted up 
with long blades of iron, like skates, by means of which 
they are urged rapidly along by their sails, not only before 
the wind, but even with a side wind, tacking and beating 
to windward as if they were in the water. The Britannia, 
released from her bonds, reached Liverpool in fifteen days, 
so that no alarm had been occasioned by the delay ; and 
when the British Post Office department offered to defray 
the expense of the ice-channel, the citizens of Boston 
declined to be re-inibursed." — Leyell's Scaoid Visit to the 
United Slates, 

The following notices from the Liccrpi»ol Albion, Feb. 
18th, 1850, will also serve to show the great interest taken 
in the Cunanl vessels, and also the dumtion of passages 
then prevailing — 

** The Jfalifax tUemn S'/tfmfro/i, — As the British and 
North American Royal Mail (Company's magnificent fleet 
stands pre-eminent among ocean steamers, the following 
tabular statements of their performances for the past year 
(1849) will be found interesting. The first shows the 
time taken by each vessel on her houuirard passage, 
including the deviation to, aud detention at, Halifax — 
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Names. 



^ Snro^a 
N America 
% Canada 
Viagara 
Enropa 
America 
Canada 
Viagara 
Snropa 
> Cambria 
America 
^ Hibemia 

Canada 
«» Caledonia 
Niagara 
Enropa 
Cambria 
America 
Hibemia 
Canada 
Niagara 
Caledonii^ 
Enropa. 
Cambria 
America 
Hibemia^ 
Canada. 
Caledonia 
Niagara 
Enropa 
Hibemia - 
Cambria 
America 
Canada 
Caledonia 
Niagara' 
Enropa 
HibemU 
Cambria 
America 
Caledonia 
Canada 
Snropa 
Hibemia 



r»»ii. 



New York 
Boston 
New York 
Boston 
Now York 
Boston 
New York 
lk>ston 
New York 
Boston 
New York 
Boston 
New York 
ISostoii 
Now York 
Jk)ston 
New York 
]^>ston 
New York 
Boston 
New York 
Boston 
New York 
Boston 
New York 
Itoston 
New York 
Boston 
New York 
Baston 
New York 
New York 
Boston 
New York 
Boston 
New York 
Boston 
New York 
Boston 
New York 
Boston 
New York 
]k>stou 
New York 



Sailed. 



Jan. 

Feb. 

If 
March 

»i 
Aiiril 

»» 
»lay 

tf 

»j 

It 

ti 

June 

19 
tt 

July 

»» 

II 

II 

Aug. 

ti 

*f 

ft 
Sci.t. 

It 

tt 

tt 

tt 
Oct. 

I* 

tt 

tt 
Nov. 

•> 

II 

I* 
Uec. 

II 

•> 

»« 



10 
24 

7 
21 

7 
21 

4 
18 

2 

9 

l(j 
23 

ao 

(i 
13 
20 
27 

4 
11 
IS 
25 

1 

8 
15 

29 

5 

12 
19 
20 
29 

3 
10 
17 
24 
31 

7 
14 
21 
28 

5 

12 
19 
2ti 



Arrived. 



Time. 
Dayi*. HouiR. 



Jan. 
Feb. 

it 
March 

II 
April 

II 

>i 

Hay 

11 

II 
June 

II 

II 

II 
July 

II 
II 
II 
II 
Aug. 

II 

II 

11 
Sept. 



II 



Oct. 

II 

II 

II 

II 

II 
Nov. 

II 

If 

t» 

Dec. 

•I 
i« 
II 

If 

Jan. 



22 

4 
19 

6 
20 

3 
19 
30 
14 
24 
28 

4 
12 
18 
25 

1 
10 
15 
24 
28 

6 
14 
20 
26 

3 



Sept. 1 7 



25 

2 

#• 
/ 

13 

IS 

21 

28 

(> 
13 
18 
28 

3 
12 
19 
24 
30 

8 







11 


18 


11 


3 


12 


4 


13 





12 


1(5 


12 


7 


14 


12 


11 


12 


12 


3 


12 


7 


11 


12 


12 


G 


12 


10 


11 


19 


11 


9 


10 


14 


13 





11 





12 


10 


9 


22 


12 


4 


12 


IS 


11 


17 


11 


2 


11 


10 


12 





12 


IS 


13 


(i 


10 


s 


14 





14 


11 


11 





11 





12 


9 


12 


17 


11 


12 


13 


1(> 


11 


14 


13 


16 


12 


18 


11 


22 


11 


3 


13 


8 



' Struck ofT Halifax ami returned to New York. 

' Did uot call at Halifax. 

'* Had only one engine working 
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" Wc extract from a New York contemporary tlio 
following table of the vnhrnnl voyages of British mail 
steamships during the ^wst year — 

"'Annexed is a Uible, exhibiting the date of arrival, 
length of passage, number of passengers, with the tlay 
of departure, etc., of each steamer between New York 
and Liverpool during the past year; also one siiowing the 
time of arrival, p;issengers, etc., at Boston during the 
same period — 





; 




1 


1 rnK»cii<:ci-M 


I 




PklKMl 


■itucra 


XaiiiCM. 


Arrl^-al. 




' fn 
Livor- 


Mil 

Hiili- 


Day iif 
Di*i«riuiv. 


i LiviT'i Ilali- 










iMtol. 


fAX. 


t 

1 




1 |MMl|. 

t 


MX. 


Canada 


Jnti. 


20 


1 
1.; 


50 


7 


1 
Feb. 


7 


1 
38 


10 


Europa 


Fel.. 


21 


13V 


SO 




Mar. 


7 


71 


3 


Canada 


Alar. 


2'! 


uu 


S8 


20 


April 


4 


138 


5 


Europa 


Aiu'il 


1!> 


12i 


82 


7 


May 


2 


120 


— 


Ameriea 


May 


fi 


l»l 


. 71 


•1 


It 


10 


lis 


11 


Canada 


t» 


17 


lU 


71 




i» 


31 


130 


6 


Viaffara 
Cambria 


JtltlO 


2 


13A 
131 


' or» 

1 rtl 


3 


JllllO 


13 
27 


. ll.'i 
04 


11 


Hibamia . 


»» 


20 


13i 


0.-, 


2 


July 


11 


G3 


10 


Niagara 


July 


11 


W 


83 




ti 


2.'» 


02 


12 


Snropa 


t> 


27 


12V 


123 


— 


An^. 


8 


87 


G 


Amariea 


Aug. 





12 


02 


S 


If 


22 


04 


3 


Canada 


IT 


2.'» 


l:i'. 


IJ'i 


3 


S«iit, 


5 


84 


i 


Kiagara 


Sijit. 


7 


13 


127 


S 


ti 


10 


48 




Cambria 


ff 


22 


13V 


71 


11 


Oct, 


3 


ni 


:» 


Canada 


Oct. 


1 


12 


72 


1 


It 


17 


72 


4 


Kiagara 


»* 


10 


13i 


14S 


1 


»i 


31 


14 


r* 


Hibemia . 


Nov. 




16 


8.-I 


G 1 


Kov. 


14 


48 





America 


ri 


IS 


M 1 


84 


3 


»» 


28 


76 


3 


Canada 


IK'C. 


1 


13i ' 


46 


13 


Dec. 


12 


78 


»» 


HibemU . 


>i 


18 


17 


(JO 


G 


ti 


26 


36 


5 



'**The average jxissages to this jxjrt from LiverjKH)! were 
made in 13 days ami 10 hours. 

" ' The table given on page 'lii exhibits the time of airival, 
etc., at Boston. 

"'The average passage to Boston from Liverpool is 12 
days and 22 hour.'^. 

*"The Canada made the shortest passage to thispoit. 
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Passengers 






Passengers 


Naiiictf. 


Arriv 


«1. 


Pas- 
sngc. 


from 
Liver- i Halt- 


Day of 
DtMrtuic. 


to 
Liver- 


Hali- 










l»ool. 


fax. 






pool. 
1 49 


fnx. 


AniAriea 


Jan. 


IJ 


13 


53 


7 


Jan. 


24 


2 


Viagara 


Ffb. 


11 


15 


50 


7 


Fob. 


21 


! 54 


8 


America 


Alar. 


9 


13 


SO 


17 


Mar. 


21 


88 


14 


Viagara 


April 


7 


14 


43 


24 


April 


18 


110 


11 


Cambria 


>» 


27 


13 


41 


10 


"SUy 


9 


77 


12 


mbemia . 


May 


12 


131 


52 


12 


«» 


23 


35 


3 


Caledonia . 


«• 


26 


13^ 


38 


6 


June 


6 


44 


5 


Enropa 


June 


1 


Hi 


53 




»» 


20 


105 


7 


America 


f« 


21 


IDs 


57 


8 


July 


4 


83 1 


5 


Canada 


July 


4 


Hi 


S4 


10 


• » 


18 


126 


12 


Caledonia . 


•» 


20 


13^ 


45 


— 


Auij. 


1 


38 


9 


Cambria 


Aug. 


3 


13 


57 


6 


Tf 


15 


28 1 


4 


HibemU' . 


11 


16 


IH 


68 


4 


}» 


29 


26 


19 


Caledonia . 


f » 


31 


13 


65 


18 


Stpt. 


12 


18 


4 


Snropa 


Sept. 


12 


lOfr 


114 


18 


., 


26 


50 


8 


America 


f » 


27 


11^ 


83 


6 


Oct. 


10 


84 


10 


Caledonia . 


Oi:t 


12 


Vlh 


S3 


13 


• • 


24 


17 


16 


Snropa 


f» 


25 


vn 


123 


15 


Kov. 


7 


76 


7 


Cambria 


Nov. 


10 


13j 


86 


5 


}* 


21 


38 


3 


Caledonia . 


f> 


24 


14.i 


14 


6 


Dec. 


5 


J 20 


5 


Enropa 


Dec. 


9 


14^ 


52 


4 


J? 


19 


16 


•• 


Cambria 


)i 


29 


1 J .'. 


82 




Jan. 


9 


— 


— 



and tlic Hibemia the longest. The America .iiul Enropa 
made tlic sliortcst to Boston, and the Niagara the longest.' " 

The actual commencement of tliis now justly-famed lino 
took place on July 4th, 1840, when the Britannia fii^st 
sailed from the Mersey for Halifax and Boston, carrying 
the British mail, and arrived at the latter ]K»rt on the 19lh, 
having made the passage in 14 days 8 hours, including a 
stop of several hours at Halifax. Since this event to the 
present time the regular sailings of the steamers of this 

1 Tlic Hibernia un this trip spnui^ a leak, and retunioil tu 
Halifax and left her passe n«;cr5 and mails ; then came to New York 
for repairj«, and saile<l on the 29th September for Liverpool direct, 
with nineteen pai$i(cngers. 
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line have been kept up without interruption, though special 

ctTorts have sometimes been required. As the gradual 

expansion of the trade took place other steamers were built 

and put upon the station ; namely, in 1844 the Cambria 

and Hibernia of 1040 horse-power, 1422 tons and 9| knots, 

were added ; in 1848 the America, Niagara, Canada, and 

Europa of 1820 tons, 1200 indicated horse-power, and 10| 

knots; in 1850 the Asia and Africa, of 2227 tons, and 

2000 indicated horse-ix)wer, and steaming 11^ knots per 

hour. In this same year, the three original vessels were 

sold, excepting the Columbia, which had been wrecked in 

1844. Following after these came the Arabia in 1852, i 

wliicli was the last wooden vessel built for the Cunard 

fleet ; she was 285 feet long, 40*8 broad by 27*7 deep, and 

of 2393 tons, the indicated horse-power Wiis 2900, and 

speed 12 knots. 

Each of these succeeding vessels w.is built of improved 
design, as experience pointed utit, but with no radical 
(le{)artures from the Britannia until the year 1856, when 
the Persia, the first iron steamer owned by this line, was 
put upon the station to maintain the supremacy which was 
now being contested by other lines. 

Another extract is worth printing iis showing the financial 
working of steam shipping forty years ngo — 

" The Briiidi and North American lioyal Mail Coinpany. 
— The following particulars respecting the Cunard steam 
fleet will be found interesting, as showing how the company 
maintained the service in 1850: — ^Arabia, building, 950 
horse-power and 2500 tons (lately sold to the West India 
Royal Mail Company) ; Feriia, building, 950 horse-power 
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and 2500 tons; Asia, 800 hoi-sc-powcr and 2226 tons; 
Africa, 800 horse-power and 2226 tons; America, 650 
lioi-se-power and 1826 tons; Canada, 650 horse-power and 
I83I tons; Enropa, 650 horse-power and 1834 tons; 
Niagara, 650 horse-power and 1824 tons; Cambria, 1423 
tons. But, besides these, there are some subsidiary lines 
which require to be mentioned. Tluis, there arc two 
steamers, the Admiral, of 929 tons and 388 horse-power, 
and the Commodore, of 800 tons and 350 horse-iwwer, 
which maintain a communication between Liverpool and 
Havre ; and two vessels, the Camilla, of 529 tons and 220 
horse-power, and the Lyra, 543 tons and 275 horse-power, 
which maintain a communication between Liveri)ool and 
Glasgow. The Margaret, also, a vessel of 700 tons and 
310 horse-power, and the Laurel, a vessel of 428 tons and 
180 hoi*se-power, are sometimes employed upon these 
subsidiary lines, though, commonly, the Margaret plies 
between Liverpool and the Mediterranean, <ind the Laurel 
plies between Belfast and Glasgow. Thus this great enter- 
prise was (1851) maintained by a fleet of steamers, the 
power of which is 6100 hoi*se for the main line, and 1723 
horse for the feeding and subsidiary lines. The subsidy 
which the enterpri^•e receives from the British Government 
is, therefore, at tiic rate of nearly £24 per annum per 
horse-power upon the whole fleet, fceilera and subsidiary 
lines inclusive. No official or authorized statement has 
been published of the flnancial condition of the Cunard 
(IJompany. Its proprietoi*s are limited in number, and 
generally to large capitalists, who an-ange their interests 
in private meetings, the results of which are not made 
public. To estimate the amount of the capital, let the 
value of the ships be taken, in round numbers, at £120 per 
horse-power. Thus, for 7823 horse-power, we should have 
a capital of £936,760. To this must be added the furniture, 
plate, etc., of the ships, the offices, warehouses, stations, 
eta, at the several ports with which they communicate, the 
capital engrossed by which, added to the amount just 
stated, will make a total which cannot fall short of 
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£1,500,000. It follows, therefore, that this company, after 
having defrayed its current expenses, must have a balance 
of about £375,000 before it can begin to enjoy any net 
profit ; for it has resulted from the general experience of 
England, both by Government and commercial compauies, 
that besides the current expenses of working a line of 
steamers, it is necessary to can*y yearly to the account of 
the capital, to cover interest, sinking fund, insurance, etc., 
a sum equal to 25 per cent of the total capital involved." — 
Livei'pool Alhioii, February 2, 1852. 

Owing to the fact of her being constructed of iron, and 
having made the fastest passages (see Table 2), the Persia 
became one of the most famous vessels ever existing on 
the Ferry; she was 360 feet long, by 45*3 feet broad, 
and 29'9 feet deep, of 3300 tons, the s[X3ed being 12^ kni.*ts 
per hour. Both ship and engines were constructed by 
Messi-s. Robert Napier and Sons, Glasgow, the latter being 
of the "side-lever" type, witli two cylinders each lOOi 
inches diameter and 10 feet stroke, and indicated 3000 
horse-power. 

The paddle-wheels were 40 feet diameter; the boilers 
were eight in number, having forty furnaces, the steam- 
pressure carried being 20 lbs., and the consumption of coal 
reached 150 tons per day. 

The last paddle-vessel, the Scotia, which was also built 
of iron, and cngiued by Messrs. R. Napier and Suns, came 
out in 1862, and was 379 feet long, 47*8 feet broatl, an<l 
30*5 feet deep, of 3871 tons, and speed of 13.V knoti:, the 
engines being of the same type, with cylinders 100 inches 
diameter and 12 feet stroke, indicating 4000 liorse-i)ower 
on a daily consumption of 165 tons. 

No efforts wei-e s]Kured to render tlie.^ the crack boats 
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in the service, and with very satisfactory results, as the 
rates of passage-money were mised for these boats, and a 
sort of expi*ess service for passeugers was now practically 
first introduced across the Atlantic. 

Owing to the superiority of the screw-propeller being 
by this time admitted, these two noble vessels proved to 
be the last of the ocean-going paddle-wheel type, and were 
sold ; the Persia in 1868 to be converted into a sculiiig- 
ship, and the Scotia, which sailed from Liverpool on her 
last voyage in September 1875, to the Telegraph Con- 
struction and Maintenaiioe Company, who converted her 
into a twin-screw steauier for telegraph cable purpose.*^, as 
which she still exists. 

Concerning the invention of the screw-propeller, this, 
like most other matters connected with early engiueeriug, 
is much disputed, the credit being claimed for Mr. Edward 
Shorter, of Southwark, who is i-eportal to have taken out 
a patent for it, and tried it in 1802 on H.M.S. Doncaster, 
working it by means of an ordinary capstan with gearing; 
other names mentioned as the inventors are Robert Hooke, 
David Bushnell, and Fre<leric Sauvage, a Frenchman ; but 
to Mr. F. P. Smith must be given the credit of first having 
mude it successful. Having obtained his patent in 183G, 
he had it tried on a small vessel named the ArchimedeB, 
which was built by Henry Wimshurst, who also claims to 
have had a share in working out the screw-propeller. This 
little vessel was first tried on the Thames in 1831), and 
obtained a speed of 8J miles. Afterwards it was improved 
upon by Mr. Bennet Wootlcroft and Mr. Robert Griffiths, the 
latter being the introducer of the form now in general use. 
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The first ** screw " steamer brought out by the Cunartl 
Company for their Transatlantic service was the China, 
which was put on the station in 18G2, licr dimensions being 
326 feet long, by 40^ broar], and 27^ deep. She was built 
by Messrs. Napier and Sous at Glasgow, as were the engines, 
which were surface-condensing, and of a type then in vogue ; 
these consisted of two oscillating cylinders (each 80^ inches 
diameter, and 5 feet 6 inches stroke) working upwards, and 
being geared down to the propeller shaft by ordinary tooth 
gearing. The pressure carried was 25 lbs., and her avera^^e 
speed was about 12 knots.' 

Another famous screw-stoanier brought out by this 
company was the Russia, which was put on the service in 
1867. She was of slightly larger dimensions than the 
China, being 370 feet long, by 43 feet broad, and 20 feet 
deep, and 3100 tons. She was propelled by inverted 
direct-acting engines, having two cylinders, each 85 inches 
diameter, and 45 inches stroke. The vessel and engines 
were built by Messi-s. J. and 0. ThoniS4)n. She carricnl on 
the express service of the Cunard Company for a few years 
with the Scotia, but the honour of tlie fastest passage havinir 
been wrested from this line soon after she came out, she did 
not become noted for high speed, although she continued to 
be patronized by the majority of the saloon passenger traffic. 
In 1881 she was sold to the Red Star Line of Antwerp, and 
by them lengthened and fitted with compound engines, and 
re-named the Waesland ; and still continues to " bridge the 
ocean," having in 1800 been re-fitted with triple engines. 

> In 1852 iron screw-steamers were* built liy tliis line fur their 
Mediterranean and Btiston service^. 
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After the Russia^ the Cunard Company still continued 
to add new iron screw-propelled vessels to their fleet ; but 
none of them became prominent, as they were rather 
behind the time in design and arrangements of hull and 
machinery, and in passenger accommodation. Their first 
vessel with compound engines was the Farthia, brought 
out in 1870, followed in the same year by the Algeria and 
Abyssinia, which had ordinary expansion vertical engines. 
In 1874 came the Bothnia and Soythia, fitted with com- 
pound engines (the latter becoming noted owing to a 
large whale striking the propeller in July 1875), and were 
followed in 1870 by the Oallia, fitted with three-crank 
compound engines, and in 1881 by the Servia. This huge 
vessel, like the other Cunarders about this perioil, was 
built and engined by Messrs. J. and G. Thomson, of Clyde- 
bank. She was 515 feet long, 52 broad, 38 deep, and 8500 
tons ; the engines were of the ordinary compound vertical 
three-crank type, the high-pressure cylinder in the centre 
being of 72 inches diameter, and each of the low-pressure 
100 inches, with a stroke of G feet 6 inches. 

The Servia was practically the first of wimt may be 
called the Express Transatlantic Service, as, owing to the 
immense space required for the powerful machinery neces- 
sary for the high speed beginning to prevail, but little room 
was left for cargo. Another reason for the greater atten- 
tion given to passenger traffic was the large number of 
slow, small-powered, big-carrying modern cargo-boats com- 
monly called " tramps," which were flooding the freight 
market with tonnage and so cutting down rates. 

Although the first steel vessel, antl the first with a celhi- 
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lar bottom in the Express Service, the Servia was not the 
first in the North Atlantic trade, that honour belonging to 
the Allan Liner Buenos Ayrean, built and engined by 
Denny, of Dumbarton, in 1879i and the Parisian, built by 
Napier in 1881. In 1882 another Cunarder, the steel 
Anrania, also built by J. and G. Thomson, came out, and 
represented a new departure suggested by the buildera, 
which was, in fact, a reaction against the then prevailing 
proportions of length to beam, which was generally 10 or 
11 to 1. In this craft these proportions were altered to 
about 8 to 1, the dimensions being 470 feet long, 52'2 feet 
broad, 37^ feet deep, and 7270 tons. The engines wei*e 
almost of the same design and size as the Senrla's. 

Neither of these vessels attained the honour of the 
much-prized " fastest record passage," and beyond the fact 
of the Aurania having become noted for a serious break- 
down of machinery which disabled her for mouths, they 
have not been famous. 

As may be surmised by the number of vessels which 
about this time were being brought out by the Cuuaixl 
Line, they were endeavouring to gain the " premier posi- 
tion " on the Atlantic which they had now relinquished for 
over fifteen years ; and it is remarkable that it was by the 
purchase of a vessel from a competing company, which had 
already beaten the record, that they at last succeeded in 
regaining it. This vessel was the magnificent but ill-fated 
Oregon, which they purchased and first sailed June 7th, 
1884, and which will be commented on later. Suffice it 
here to say, that after two short years of very successful 
working for the Cunard Line, and a short experimental 

D 
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service under ilie British Admiralty, during which she 
afforded admirable experience, her career was suddenly ter- 
minated by colliding with an American wooden schooner off 
Fire Island, outsido New York Bay, on March 11th, 1886. 

This memorable event stalled the whole maritime 
world, and the usual alarming statements and prophecies 
about bulkheads once more became fast and furious ; but 
that the ingenuity and care of both ship-builders and ship- 
owners had not been thrown away, is shown very distinctly 
by the fact that the Cunard Line still retain their noted 
record of tiever luivhig lost a passengers life, whereas had 
the bulkhead division (which was identical with that first 
introduced by Messrs. Harland and Wolff) not been efficient 
and of sound workmanship, thus enabling her to be kept 
afloat for some hours, it is more than probable that the loss 
of life would have been appalling. 

Amongst the numerous vessels brought out by the 
Cunard Line, none have become more famous than the 
well-known XTmbria, which first sailed October 31st, 1884, 
and the Etruria, on April 25th, 1885. They were of steel, 
500 feet long, 57^ feet broad, 38^ feet deep, and 7718 
tons. They were built by the firm of John Elder and Co., 
then re*-constituted under the name of the Fairfield Ship- 
building and Engineering Co., which had also built the 
Oregon, whose satisfactory performances had no doubt led 
to the placing of the order with them ; and it is worthy of 
notice that these were the first vessels actually built for 
the line which succeeded in making the fastest record 
passage in recent times. 

In December 1892, the first-mentioned vessel became 
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noted owing to llie breaking of the tlirust-sltart at sen on 
an outward passage, but it was so skilfully repaired by the 
eugineers as to enable her to complete the voyuge to New 
York under her own steaui. 

The latest vessels brought forth by this line are at 
present the largest and finest in the world, and are named 
llic Campania ami Lucania, tlm foniier bt'iiii,' launched 
from the Fairfield Shipbuilding and Engineering Co.'s 
yard, nt Glasgow, on Sopteuibc'V 8th, 1892, and the ktter 
un February 2nd, 189:1. Theso inimenso vessels are built 
of steel and Bttcil with twiu screws, and are each o98 feet 
long, 05 feet broad, and +:J deep, and of 12,950 tons. 
Ou!y two inastn or flng-polcs are fitted, and also two 
immense iunnels. As they were built especially to be the 
fastest ocean-going vessels atloat, enormniis engine and 
boiler power has been put into them. The two sets of 
cngiuos arc triple expansion, witii 5 cylinders for each set, 
that is with a higli (37 in. diameter) and low pres.surc (98 
in. diameter) placed tandem fashion on the forward and also 
on the after crank shaft, and one intermediate cylinder (79 
in. diameter) on the middle crank aluift, making ten cylin- 
ders in all. The indicated horse-iwwer of the two seta 
of engines combined ranges over 30,00(1. nnd to supply 
them with bteam there are 12 double-ended boilers, with 
96 furnaces, and 1 single-ended with 4 furnaces, carrying 
l(i5 lbs. pressure, which have a consumption of over 400 
tons of coal per 24 lioura, the speed per hour ranging 
about 22 knots. The saloon (which is between the 
funnels) and state-rooms are slightly after the plan of the 
tf^ettic and Teutonic, but without the single berth 
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system; tlie aiTaQgement of the stern for the propeller 
shafts is also similar, but the rudder, which consists of a 
steel frame, and one plate measuring 21 feet by 11 feet 3 
inches and 1^ inches thick, is made and fitted somewhat 
after the manner of that on the Hew York and Paris (sec 
p. 51), but in these vessels a projection is made on both 
sides of the hull proper to make room for the tiller on 
the rudder-head, which is worked by steam gear. The 
saloon measures 85 feet by 63 feet, and is capable of 
seating over 400 passengers at one time. As may be 
imagined from the great dimensions of hull and machinery, 
the cost of these vessels far exceeds that of any merchant 
steamer yet built, i-anging about £650,000 for each vessel, 
or £1,300,000 invested in the two. 

Following the inevitable laws of nature and the dictates 
of the great manipulator. Father Time, the proprietary of 
this great line, like its vessels, has had to undergo change; 
the first being the handing over of the private ownership 
from the founders, Cunard, Bums, and Maclver, 1878, to 
a private company entitled " The Cunard Steamship Com- 
pany, Limited," and registered on February 23rd, 1878, 
with a capital of £2,000,000 in 20,000 shares of £100 
each. This was changed again to a public company in 
1880, the shares being eagerly taken up by the public. 
Some time after^vards, early in 1883, the Messrs. Maclver 
withdrew from the company, and the management was 
taken over by the directors, assisted by a responsible 
manager and officials under the direct supervision of Sir 
John Burns, the present chairman, under which rdgime it 
now remains. 
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Following the Cunard, the next great steamship effort 
to be noticed is the commencement of the once famous 
Collins Line, which was founded in the United States in 
1848, to wrest, if possible, the trade from the English 
steamera. This line commenced its first sailing on April 
27th, 1849, from New York for Liverpool, by despatching 
the Atlantic, one of four splendid wooden steamships, the 
others being named Arctic, Baltic, and Pacific, each of 
which measured 282 feet long, 45 feet broad, and 31^ feet 
deep, with a tonnage of 2860 tons, built by William 
Brown, at New York. These fine vessels were a great 
advance upon the Cunarders then existing, and were the 
first to have straight stems, and t.o be fitted up with 
smoking-rooms, specially set apart for the purpose ; other 
Itixuries were the spacious bath-rooms and barbers' shops, 
and on one or two of the vessels the saloons at first 
were placed amidships. 

The machinery of the Atlantic and Arctic was con- 
structed by the Novelty Ironworks, and of the Baltic and 
Pacific, by the Atlantic Works, both of Now York, and 
were all of the side-lever type, having cylinders 90 inches 
diameter, and 10 feet stroke. The boilers, fotu* in number, 
were arranged with two rows of furnaces, one above the 
other, and were fitted with vertical tubes 2 inches 
diameter. Steam was canied at 17 lbs. pressure on a 
consumption of about 85 tons per day. The paddles were 
35 J feet diameter, the average speed about llf knots per 
hour. Every effort which skill and science could command 
was put forth in the equipment of these vessels,' each 
costing over JC165,000 ; but cost was considered no object 
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80 long as they outstripped the best performances of the 
Canard vessels. In this they were successful, but financi- 
ally they were not, owing, no doubt, to the lavish expendi- 
ture; and in September 1854, they received a terrible 
blow in the loss of the Arctic, which was run into b}' a 
small French steamer named the Vesta, ofif Cape Race, in 
a dense fog, and sunk with a loss of 322 lives, amongst 
whom were the wife, son, and daughter of Mr. Collins, the 
managing director and promoter of the line. 

About two years after this another great disaster befell 
them in the loss of the Pacific, which sailed from Liverpool 
on June 29th, 1856, but as to her fate nothing was known, 
the brief and terrible sentence, " Never heard of," being 
the only tale of how a noble vessel and her living freight 
were suddenly engulfed in eternity. The last of the great 
wooden paddle-steamers, the Adriatic, brought out by the 
Collins Line, arrived in Liverpool in December 1857, and 
was by fai* the finest and fastest vessel built up to that 
date. She was constructed by Steers, at New York, and 
was 355 feet long, by 50 feet broad, and 33 feet deep, her 
gross tonnage being 3670. The machinery was constructed 
at the Novelty Ironworks, New York, and consisted of two 
oscillating cylinders each 100 inches diameter and 12 feet 
stroke, indicating 3600 horse-power, with a boiler pressure 
of 20 lbs. ; the paddles were 40 feet diameter, and at 17 
revolutions per minute gave a speed of 13 knots on a daily 
consumption of 85 to 90 tons. Upon the withdrawal of 
the Collins Line in January 1858, she was laid up, then 
sold to be put uj)on the service from Galway (Ireland), 
promoted in 1801 ; but tliclinc being unsuccessful she wag 
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again laid up ia Birkenhead, and afterwards sold to serve 
as a hulk in the west of Africa, where she still exists. The 
two remaining vessels, Atlantic and Baltic, were converted 
into sailing-ships and were afloat until recent years, but 
have now disappeared. 

The continued success of the Cunard Line soon brought 
forth others anxious for a share of the great profits which 
were being reaped. In 1847 the Americans established a 
line to trade between New York and Bremen, touching at 
Cowes in the Isle of Wight : it was called the Ocean Steam 
Navigation Company, and contracted to carry the United 
States mails twice a month. It lasted, however, only a 
few years, being very unsuccessful. 

In 1848 the Americans formed another line of vessels to 
ply from New York to Havre, touching at Southampton, 
under the name of the New York and Havre Steam 
Navigation Company. They commenced running in 1850, 
with a large subsidy from the United States Government 
for carrying the mails. The vessels of this line were also 
very unfortunate, two of them having been lost within 
twelve months, a misfortune which caused the company to 
be dissolved some time afterwards. 



CHAPTER III. 

THE INMAK, ANCHOR, AND ALLAN LINES. 

Just ten years after the foundation of the Cunard Line 
(namely in 1860), a Une which for forty-two years after- 
wards held a front rank on the Atlantic Feny made a small 
beginning with an entirely different type of vessels from 
the form then existing. This was the formerly well-known 
Inman Line, and was announced in the papers by the 
following advertisement in the lAverpool Mei*cury, Dec. 6th, 
1850— 

" Steam communication between Liverpool and Philadelphia. 
— ^The powerful screw steamship City of Glasgow, B. £. 
Matthews, late of the Great Western, Commander, 1610 
tons, 350 horse* power, is intended to sail as under : 

** Fro^n Liverpool, — Wednesday, 11 Dec; Wednesday, 
12 Feb., 1851. Fro^n Philadel2)hia, —Thursdhy, 16 Jan., 
1851 ; Thursday, 13 March. 

" This vessel is well known from her successful voyages 
between Glasgow and New York, and has ample state-room 
accommodation for about 120 firat and second cabin 
passengers ; no steerage passengers taken. 

" Pates of Passage. — From Livei'j)ool. — 1st Cabin, 22 
guineas; 2nd Cabin, 13 guineas. From Philadelphia. — 
1st Cabin, 100 dollars; 2nd Cabin, 60 dollai*s. 

" These rates include provisions and steward's fee, but 
not wines or liquors, which can be had on board. 
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** Bates of Freight, — Fr(m% Liverpool, — £4 per ton measure- 
ment From PhUaddphia. — According to agreement 

''Passengers and shippers ^vill find Philadelphia the 
most central port, possessing railway commimication in 
a few hours and at trifling expense to New York for the 
North ; being also on the main line from the North through 
Baltimore to Washington and the Southern States, and 
the great central railway (now open to within 80 miles of 
Pittsburg on the Ohio) forms the shortest and most direct 
route to the Western States. All goods sent to the agents 
in Philadelphia will be for^va^ded with economy and 
dispatch. 

" For further particulars apply in Philadelphia and New 
York to Richardson, W^atson and Co.; in Belfast to 
Richardson Brothers and Co. ; in Glasgow to Patrick 
Henderson and Co. ; and in Liverpool to 

"Richardson Brothers and Co., 
" 12 and 13, Tower Buildings, 

" Liverpool." 

This service was founded by Mr. William Inmau, of 
Liverpool, in conjunction with the firm of Richardson 
Brothers, of the same place, the intention being to trade 
between Philadelphia and Liverpool. Their first steamers 
were the City of Olasgow and City of Manchester; the 
former, which w.is originally built to trade between 
Glasgow .and New York, was described as follows by the 
Ohsgoio Conrur — 

"A New Atlantic Steamer. 

"Our citizens will shortly have the gratification of 
witnessing the starting from the Bix>oinielaw of the fii-st 
ship of a line of magnificent steamships to sail direct 
between Glasgow and New York. The honour of this 
undertaking is due to the enterprise of our townsmen, 
Messrs. Tod and M'Gregor, who have already their first 
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vessel in a state of considerable forwardness, and is ex- 
pected to be ready for launching from the stocks by the 
end of February. 

'* The City of Olasgow, for such is to be the distinguishing 
name of the splendid steamship now rapidly approaching 
completion in Messrs. Tod and M'Qregor's yard, is built of 
iron, and is of imposing dimensions, although her beauty 
and symmetry apparently detract from her real magnitude. 
She is a three-decker, of about 1600 tons measurement 
over all, and is to be propelled by a sci-ew 13 feet in 
diameter and 18 feet pitch, which is to be worked by two 
lever beam-engines of 350 horse-power. The machinery, 
etc., will all be placed so low as to leave the sweep of the 
decks clear without encumbrance. The spar-deck will form a 
magnificent promenade in fine weather, and in foul weather 
the main-deck affords ample space for recreation, perfectly 
lighted and ventilated, and protected from rain or spray. 
The total length of the main-deck is 237 feet, and the 
breadth 34 feet On each side are ranged the state-rooms, 
leaving 16 feet clear in the centre. The height between 
decks is 7 feet 

"The accommodation for each class of passengers is 
admirable and most complete. She will carry 52 cabin, 
or first-class, passengers, 85 second-class, and 400 steerage 
emigrants. The crew, including officers, engineers, firemen, 
stewards, sailors, etc., will probably number about 70, 
so that she will carry a total living cargo of upwards of 
600. Two of the state-rooms for first-class passengers have 
four berths in each, all the others have only two. The 
state-rooms for second-class passengers have four and eight 
berths in each. The state-rooms for ladies are so capacious 
that they may be used as sitting-rooms, shoukl they choose 
to retire from the main-cabin. The latter is an apartment 
of noble dimensions, and will be elegantly fitted up, and 
furnished with a well-assorted library. The walls will be 
decorated with panellings representing views of places of 
interest on both sides of the Atlantic. One room is being 
fitte«l up as an a|x>thccary's shop, from which the surgeon 
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will dispense his medicines. Near this is the bath-room, 
\vith apparatus for pumping up the salt water from the 
Atlantic. In fact, nothing has been left undone which 
science and ingenuity can suggest to add to the comfort 
and convenience of the passengers. Nor has their sxifety 
been uncared for in the construction and fittings of this 
noble ship. By means of five water-tight bulkheads the 
vessel is divided into six compartments, so that she would 
float although seveml of these divisions were filled. She 
will be furnished with six capacious lifeboats, having copper 
tanks under the seats to render them buoyant. Danger 
from fire has likewise been carefully guarded against. The 
lamps which light the state-cabins can only be opened by 
the of!icei*s of the ship ; and poweiful pumps, to be worked 
by the engines, are supplied so as to extinguish at once 
anv fire which might break out. In the bottom of the 
hold are placed iron tanks to contain 13,000 gallons of fresh 
water. There will be ample storage for 1200 tons of 
goods. 

"In addition to the screw motive power the City of 
Olasgow is barque-rigged, and will cany an enormous 
press of canvas" 

The City of Hanohester was also built of iron, u|)on the 
Clyde, by Messrs. Tod and irCregor, and was 258 feet long, 
34^ feet broad, and 25 feet dee]), and of 2125 tons, and 
liad overhead geared engines of 350 horse-power, constructed 
by the same firm, with cylinders 71 inches diameter, and 
stroke of 5 feet, driving a two-bladed screw-propeller. 
Steam at 10 lbs. pressure was generated in three boilers 
having nine furnaces. With the advent of these vessels 
commenced the long- waged war of paddle versus screw ocean 
steamers; so that although the Great Britain had been 
previously in the trade, to the Inman Line belongs the 
honour of iiaving introduced the first successful iron screw- 
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steamer, to which Company's notice it was brought by Mr. 
Tod, of the firm that built the vessel. Another important 
trade first inaugurated by Mr. Inman was the cairying of 
steerage passengers by steamships, which traffic was then 
altogether monopolized by the sailing ships already men- 
tioned. The first sailing was the City of Glasgow, which left 
Liverpool on December 11th, 1850, for Philadelphia, followed 
soon after by the City of Manchester, City of Philadelphia, 
and othera. In 1856 they commenced sailing to New York 
with the City of Washington, which, proving a more suit- 
able port, Philadelphia was given up, and in 1857 they 
commenced calling at Queenstown by the City of Baltimore 
on the 12th May, from which date this port of call became 
known to the Atlantic Ferry. After the former event the 
direct rivalry between this line and the Cunard commenced ; 
the latter having by that time got rid of their old rival the 
Collins Line, now found another coming forward with a 
modern style of screw-steamship, to compete with them for 
a share of the enormous subsidies which were at that time 
in vogue. 

This rivalry .soon bore good fruit as far as the public 
were concerned, as each succeeding new vessel was always 
built to outstrip the performances of the other line's crack 
ship, as well as to suqia^s it in the elegance of the fittings. 

Tn 1860 the Cunard Conijnny, in the matter of speed, 
was eclipsed by the performances of the Inman steamer 
City of Brussels, which made a splendid run home of 7 
days, 22 hours, 3 minutes ; and ns the first City of Paris 
had in 1867 made the fastest oiitward passage, their rival 
ha<l to yield the palm. 
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Tiie first City of Paris wiis built and engined by Tod 
aud M'Gregor of Ghisgow ia 1866, and was 346 feet loDg, 
40f feet broad, and 26 feet deep, and of 2651 tons, her 
engines being of the horizontal trunk type, witii cylinders 
of 89 inches diameter, and 3 feet 6 inches stroke, consum- 
ing 105 tons per day, the speed being 13J knots per hour. 
This fine vessel was afterwards lost at sea in March 1885, 
under the name of the Tonqoin. 

After the advent of this vessel in 1866, great public 
interest was excited in the doings of the vessels of this 
line and the Cunard as to which would make the fastest 
record, the voyages of this vessel and the Bussia being 
eagerly watched ; but in November 1867 she succeeded in 
beating the record, viz., in 8 days 4 hours, on the outward 
run ; and in 1869 the City of Bnusels made the homeward 
record of 7 days, 22 hours, 3 minutes, which records were 
retained by the line until 1872. 

The City of BmsselB, built by the same firm, was launched 
in 1869. She was 390 feet long, 40^ feet broad, 27 feet 
deep, and of 3081 tons. The engines were horizonUil 
direct-acting trunk engines with surface condenser, having 
two cylinders each of 90 in. diameter, 4^ feet stroke, 
and steam pressure of 30 lbs., which propelled her at a 
speed of nearly 14} knots on a consumption of 110 tons 
per day. 

One of those important detiiils which are so vital in the 
successful working of these great vessels was first adopted 
on this ship, namely the steam steering gear which had 
recently been introduced and tested on the Oreat Eastern. 
This valuable auxiliary was designed and successfully 
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worked out by Mr. MacFailaue Gray of the famous 
Vauxhall Foundry, Liverpool, owned by George Forrester 
and Co., which has since disappeared like some of the 
other great firms, such as Woods, Veruon, Jack, and others 
who liave helj^ed on the great civilizer of our day — the 
ocean steamship. 

Tiie caieer of the City of Brussels, the first to reduce the 
passage to under eight days, in December 1869, deserves 
notice, for she was the last of a type of steamship which 
was at this date much in vogue, having a long narrow 
wooden deckhouse with high bulwarks, giving but limited 
space to the passengers. This was afterwaixls done away 
with in 1872, another deck being added and other extensive 
alterations made to enable her to compete with newer 
rivals which had come upon the scene. Later, in 1876, 
the original engines and boilers were removed and replaced 
by four-cylinder tandem compound engines, and in the 
year 1877 she was the object of attention, owing to a 
very long delay in arriving caused by the breakage of 
the shaft, as there were on board many Catholic pilgrims 
bound to Rome on the occasion of the jubilee of his 
Hohness Pius IX. 

In 1883 her career was suddenly ended by a collision 
with a steamer named the Kirby Hall, which cut into and 
sank her in a dense fog, off the mouth of the Mersey, on 
January 7th, 1883. 

Following the usual order of things, this famous vessel 
was succeeded by others to maintain the efficiency of the 
fleet The City of Biohmond and other vessels were 
brought forward, and in 1875 the City of Berlin commenced 
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sailing. This tine vessel was built and enginecl by Messra. 
Caird, of Greenock ; she was 488 J feet long, 44J feet 
broad, 35 feet deep, and of 5491 tons. The engines were 
of the two-cylinder compound two-crank vertical type, 
with cylinders of 72 and 120 inches diameter, ami stroke of 
5 feet 6 inches, the boiler pressure being 75 lbs., generated 
in twelve boilers having thirty-six furnaces. The con- 
sumption per day was about 120 tons, and her average 
speed about 1(5 knots on the passages made outward in 
September and homeward in October 1875. These were 
the fastest ever made up to that time, and were much com- 
mented upon, the record being wrested from the newer 
lival, the White Star Line, which, commencing in 1871, had 
till then held the prender position. Tlie first use of the 
" electric light " in this trade was made in this steamer, 
which was fitted with it in November 1879. In 1887 new 
triple expansion engines and boilers were supplied by 
Messrs. Laird, of Birkenhead, and forced dnuight on the 
Howden system fitted.^ 

After a period of six years, during which time other 
lines were bringing forward noble vessels to obtain the 
much-prized ''fastest passage," another beautiful vessel, 
the City of Borne, was launcheil for this line at Barrow, on 
June 14th, 1881, and sailed on her first voyage from 
Liverpool, October 13th, 1881. This graceful vessel was 
the subject of much comment when being built, but the 
great expectations entertained were, however, not realized. 
The construction of the hull, beyond being exceptionally 

^ Tliis has recently 1x^en altered t«) tlic new systeni of induceil 
draught, introduced by Mes^n. J. Brown and Sons, Skcttield. 
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strong, calls for no comment She was built of iron 
throughout, and was 560 feet long, 52^ feet broad, and 37 
feet deep, and of 8144 tons ; three funnels were for the 
first time fitted, which being uniformly spaced with four 
masts, gave the vessel a noble appearance in conjunction 
with the graceful bow and general outline of the hull. 
For the machinery, which was also by the Barrow Com- 
pany, the three-crank engine was adopted, but it differed 
from the other types in the fact that there wera six 
cylinders, three high-pressure, each 46 inches, and three 
low-pressure, each 86 inches diameter, fitted tandem 
fashion, with a stroke of 6 feet. A great departure was 
made in the working of the slide-valves by means of spur- 
wheels, which geared the weigh-shaft (on which the 
eccentrics were fitted) with the crank-shaft, and thus 
enabled the valves to be fitted at the back of the cj'linders. 
Hollow shafting was also fitted throughout, except for the 
propeller length. 

The boilers, which were of the usual type in iron, carry- 
ing 90 lbs. pressure, were eight in number, with forty- 
eight furnaces placed two and two in fore and aft line, 
which enabled a water-tight bulkhead to be fitted fore 
and aft on each side, so as to form the coal bunkers ; this 
excellent arrangement was, however, altogether altered, 
as well as other parts of the machinery, after she was 
returned to the builders, with a view of attaining a speed 
more in accordance with the newer Atlantic vessels. After 
completion of these alterations, she was again put in the 
Express Service, under the auspices of the Anchor Line, 
in 1884, where she remained until 1891. 
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With the exception of the City of Chicago, bought to 
replace the City of Bnusels in 1883, no steamers were 
added to this line until the new rigime. The Inman and 
International (noticed later) placed upon the service the 
famous twin screw steel steamers then known as the City 
of Hew York, in March 1888, and City of Paris, in 
April 1889.^ The introduction of these splendid ships to 
the Express Transatlantic Service marks one of those 
epochs of complete transformation in type of vessel, which, 
as the years roll by, the demands of the public necessitate 
and the advance of engineering science renders possible. 
In the design and construction of hull and machinery 
great advances were made, steel being very extensively 
used; and following the idea of the builders, Messi*s. J. and 
O. Thomson, great breadth of beam was adopted, the most 
minute subdivision into water-tight compcirtments, eflfect-ed 
by numerous transverse and, for the fii'st time, fore and 
aft mid-line bulkheads. These were rendered practicable 
on account of the adoption, for the first time, in the Express 
Service, of the " twin screw " system of propulsion. Another 
great novelty was the adoption of the water chambers, to 
lessen the rolling in a sea-way. 

The general outline was somewhat after the handsome 
appearance of the City of Bome, there being three funnels 
and three pole*masts with but little sail power, the in- 
troduction of the twin screws having evidently sounded 
the death-knell of all the time-honoured and romantic 
associations of the glistening sail and flowing sheet. 

* Owing to the reoi^nization of the line in 1893 as the American 
Line, these vessels are now known as the New York and Paris. 
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The machiner; consittted of two separate (port and 
starboard) sets of three-crnnk triple engines possessing all 




tbe latest improvemeats; the boilers being fitted with 
forced draught on the closed stokehole system, and carry- 
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iQg 150 lbs. pressure.^ One of the most marked innova- 
tions which deserves notice was the new aiTangement of 
the rudder ; this, unUke the usual type, had no part above 
the water-line, although the hull was so outlined or built 
as to look as if there were, but in this case the nidder 
proper only reached to a foot or two below the water-line, 
having the stock passing through a water-tight stuffing- 
box into a compartment in the run, in which a powerful 
steering gear was placed. This, like all the other auxiliary 
machines on board, was worked upon Brown's hydraulic 
system, which was hitheilo entirely unknown in this 
trade. 

The first of these fleet argosies was the City of Hew 
Tork, which came out in 1888, and was followed in 1889 
by the City of Paris ; the splendid runs of the latter soon 
brought them to the front rank, and in May 1889, the 
honour of being the first to reduce the passage to below 
six days fell to the City of Paris. 

Public attention was much turned to this vessel early 
in 1800, owing to an accident of exceptional magnitude, 
which occurred to the machinery on March 25th, 1890, 
when nearing the Irish coast on a homeward run; this, as 
is now well known, consisted in the complete wrecking of 
the starboard engine, caused by tlie breakage of the shaft 
at the tube mouth. 

Since the advent of these two vessels no others have 
been added to the time-honoured Inman Line, which 
lias now passed away for ever, as also the prefix City, 

* Ho\rdenV system of force«l <1rati^ht lia.« since lieen fitted on 
stenmsliip City of Paris in 1891. 
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these two fine vessels having been removed from the 
Liverpool route to the Southampton, and from under 
the English flag to that of the United States, in March 
1893, and are now known under the simple names 
of the Hew York and Paris, as are also the other vessels 
Berlin and Chester, although the latter still remain under 
the British flcag. Like that of the Cunard Company the 
proprietary of the Inman Line has undergone changes. 
It passed first from the private ownership of its energetic 
founder, Mr. William Inman, to a private limited company 
in 1875, which afterwards, in September 1886, endea- 
voured unsuccessfully to raise additional capital by the 
public issue of debentures. Tiie whole organization and 
fleet was then purchased by the International Navigation 
Company of the United States, better known as the 
Red Stai* Line, and the entire management altogether 
passed from the well-known name of Inman and the 
original house flag to that of an American ownersliip re- 
presented in England by Messrs. Richardson, SixMice and 
Co., and was continued under the well-known " 1 and I " 
house flag and name of the Inman and International 
Line until March 1893, when, to satisfy the longings of 
the American nation to have a first-class line of their own, 
the whole undertaking; was reorganized, and the name 
changed to the American Line, with a spread eagle house 
flag, and the two principal ve.ssels, New York and Paris, 
ti-ansfen'od to the United States flag, the law which had 
hitherto existed preventing any foreign-built vessel from 
flying the flag (United States) being modified to allow of 
their being so transferred. 
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Followiiig this important change the route of the 
steamers also was altered from Liverpool and New York 
to a direct service from New York to Southampton, which 
was inaugurated by the arrival there of the Hew York on 
March 4th, 1893, from whence she sailed again on March 
lltL 

At the same time that these changes were being effected, 
and to comply with the United States laws, an order 
was placed with Messrs. Cramp of Philadelphia to build 
vessels which are to eclipse, if possible, the doings of the 
British-built crafts.^ 

In 1851 a line was formed in Glasgow to trade between 
that port and New York City, under the name of The 
Glasgow and New York Steam-packet Company. The 
first steamer, the Glasgow, sailed in 1851, and was 
followed by the New York and Edinburgh. The line 
was fairly successful until 1858, when the New York was 
lost^ which proved the lirst step downwards, for soon 
afterwards the other steamers were sold, and the line was 
broken up in 1859. 

The first successful line from Glasgow was that known 
as the Anchor Line, in 1856. This line, under the man- 
agement of Messrs. Haudyside and Henderson, commenced 
by despatching the steamer Tempest to New York. This 
trade was, however, only carried on as a secondary one to 
their Mediterranean trade until 18G3, when they com- 
menced with large steamers, the first two being named 

' The diiiiensionji of thc«c vessels arc reported to be 510 feet long, 
63 liroad, 41 deep, and of OSOO tons, the indicated horse-power to 
range about 1500, and speed 20 knot.<. 
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the Britannia aad Caledonia. The trade increased so 
rapidly that it was soou foimd necessary to commence 
weekly sailings. 

One of the modern ianovations introduced by this now 
extensive line was the carrying of dead meat by the dry 
air process of refrigerating. This was effected on board 
the Giroauia by means of machinery specially ar- 
ranged and made by Messrs. Bell, Coleman and Co. The 
enormous trade now carried on in this particular service 
to every part of the world dates from this successful 
veuture, which was made in llarch 1879 ; the first actual 




cx))cnment was, however, that of the as. StratUeTen in the 
Australian trade, fitted towards the cad of 1878 by tho 
same firm of Bell, Coleman and Co. 

The next expansion of the Transatlantic service wiiicli 
is to be noticed was designed to connect Canada with tlic 
uiother country, and to this end a contract was entered 
into (in August 1852) by a firm in Liverpool, named 
MacKean, MacLarty.and Lamont, with the Canadian Qov- 
emment for an annual subsidy of £24,000. Early in 1853 
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tlie first steamer, Geneva, sailed from Liverpool for Quebec, 
and was followed by others named the Ottawa, Cleopab^, 
etc. The service lasted until late iu ]854, when it came 
to an end through the Crimean war causiDg a demand for 
steamers as " troopers." 

After the termination of this service, another was soon 
afterwards created by Sir Hugh Allan, of Canada, in con- 
junction with his brothers in Glasgow, and, under the 
name of the Allan Line, still flourishes. The iirst vessel 
was the Canadian, whicli sailed from Liverpool, on tlie 
20th September, 185*. for Quebec and Montreal; this 
was an iron screw-propelled vessel built by Denny, of 
Dumbarton, 278 feet long, 34' feet brood, 24 feet deep, and 
of 1873 tons, with inverted direct-acting screw engines by 
Tulloch and Denuy, having cylinders C2 inches diameter, 
and 3j feet stroke, the boiler pressuro being 12 lbs. per 
square inch. Owing to this vessel and her sistor, the 
Indian, being chartered by the Government, no further 
sailiugs took place until April 1856, when, under the 
name of the Montreal Ocean Sieanisliip Company, on 
excellent service was commenced which has since been 
carried on regularly. 






CHAPTER IV. 

THE GALWAY, NATIONAL, AND GUlOX LINKS. 

In 1857 a line was organized to trade between Qatway 
(Ireland) and St. Jolm's, Newfoundland, the shortest 
oecan route between this country and America; it com- 
menoed in June 1858, with a subsidy from the Govern- 
ment for carrying the mails. As the steamers were not 
up to the standard as regards sjx^ed and power, the service 
was conducted with gieat irregularity, and was eventually 
♦•iven up in 1861. 

In August 1863, a line was commonced from Livcri)ool, 
making Galway the Anal port of call, with a subsidy from 
Government of £75,000 per annum; it lasted, however, 
only a short time, being finally given up in January 1864. 

In 1863 the next line was established by some Livcq^ol 
merchants with three steamers named the Louisiana,^ 
Virginia, and Pennsylyania, under the name of the 
National Steam Navigation Com)xiny, but it was not 
until the latter end of 1864 — when the Comixiuy was re- 
organized under the name of the Nation.il Steamship 
Company — that this line became a paying one. Since 
that period it has carried on a regular trade, but its 

1 Afterwards called the Holland (see next page). 
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performances have not proved remarkable, for, although 
the vessels are large and strongly built, they are ex- 
tremely slow. Notwithstanding that their vessels do not 
rank among the swift class, they have been fairly suc- 
cessful, and in former times have carried large numbers 
of steerage passengers, but this trade they have now given 
up. Besides their Liverpool and New York trade, vessels 
of this line also sail from London to New York at regular 
intervals. 

To this line belongs the honour of having first intro- 
duced the compound engines to the Atlantic trade, the 
Holland having had the original engines with 2 cylinders, 
each 55 inches diameter and 3 feet stroke, removed in 1869, 
and was fitted with new compound engines by J. Jack and 
Co., of Liverpool, with 2 cylinders, one high-pressure 46 
inches diameter, and one low-pressure 86 inches diameter, 
stroke of 4 feet, and boiler pressure 60 lbs. 

The most remarkable vessel of recent years placed upon 
the Atlantic was brought out by this Company, namely, 
the high-speed America, 432 feet long, 51} feet broad, 
38'6 feet deep, and 5528 tons. She was designed and 
built of steel by Messrs. J. and G. Thomson, on their 
altered proportions ; the engines, also by the same firm, 
were of the usual three-cylinder compound three-crank 
type, the high-pressure diameter being 63 inches, and each 
of the low-pressure 91 inches, with a stroke of 5 J feet, 
and boiler pressure 95 lbs. The advent of this vessel was 
much commented upon, owing to the new departure she 
represented, as the Company had hitherto specially re- 
frained from the Express Service. A distinctive new 
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feature in her armngements was a handsome dome over 
the saloon, which gave it an airy and lofty appeaiunce, 
and has since been imitated in the New York and 
Paris. 

The America being driven at a very high speed on con- 
siderably less consumption, namely 190 tons per day, than 
the other " record breakei-s/' soon took front rank. Her 
general appearance differed from the then prevailing type, 
there being only two masts and two very lofty elliptic 
funnels. Notwithstanding that she succeeded in breaking 
the record in June 1884, by a passage homeward of 6 days, 
14 houi*s, 18 minutes, she was sold in 1886 to the Italian 
Qovernment, owing to an alteration having been effected 
in the management of the Company, which felt reluctant 
to enter into such an expensive and restless competition. 

Just three years after the National Line commenceil, 
the managers of one of the then noted fleet of emigrant 
sailing vessels known as the Black Star Line, seeing that 
the steamships were drawing all the passenger trade, 
inaugurated the now well-known Guion Line, the founders 
being Messrs. Williams and Guion, the former representing 
the line in New York, and the latter in Liverpool. They 
commenced in 1866, the flrst vessel being named the 
Kanhattan, an iron screw-propelled vessel, 335 feet long, 
42^ feet broad, 28 feet deep, and of 2869 tons, having low- 
pressure inverted direct-acting surface-condensing engines, 
with cylinders 60 inches diameter, and 3^ feet stroke. 
This vessel and her machinery were built by Hessrs. 
Palmer, at Jarrow-on-the-Tyne, and was followed by the 
Xinnesota, Nevada^ Idaho, and others ; and later on, in 
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1870, br ti.-i !»■» »^i;-k:uo-wn 1 
irvn v*;s«%U boil; at>J en.-ioeij bj il=s33. Pi."::mir, eacc 
being 3*10 feet loos, 45^ feet briai, Ui feet J-^^p. a=il of 
3238 Vjds. Tbe tcziii€s were amongst '.Le tra cocif«;aa'l 
type in the Atlantic tnnie, *;-.h o^* rertioal hi^j-preascie 
cjlinHer, &J inches diajneter, a&i oce u-mK-; iznak 
horizoDtal Jo*-pres5ore of 120 inci.es iiiamewr, both 
working on the same cnnk, the sUTjke bei::^ Si f^t, 
and Slaving CoriiiS Talves; these er.gines anJ original 
boilen, ca/rying 70 lbs. pressure, are suV. at w.:-rk in 1^3. 
Some time afterwards, in ISTi, two strange Tesseis 
Daine<l the Kontwu and Babta, of cntiivly diderent 
design, both in bull and niachincrv, ftom tiie tlion exist- 
ing type of Atlantic steamcra, were brought out. Tkcir 
dimeo-iions were 400j feet long, 43= fctt broad, MJ feet 
deep; the cngiocfl were compound, one high -pressure, 
working inverted, of CO inches dt^imctor, on a forwanl 
crank, anil tno low-pressure, workiujj horizontal, on after 
crauk, each 113 inches diameter, with a stroke of 85 feet, 
and having Corliss Talvea- The first boilers (canj-ing 
W) IIm.) of the Kontawi were constractod on the principle 
of a series of cross tubes, 13 inches diameter, but these 
failijil with loss of life, and were replaced by ordiu.-iry 
tubular Ix^ilcrs, carr^'ing <S0 lbs., before she coiniiienced 
■ailing. Although specially built to lead the van on the 
Allaiitic highway, neither of these vessels succeeded in 
" breaking the record," aod were both afterwards wrecked, 
tite Dckota in May 1877 and the Monbuw in March 
1880, at places on the Welsh coast within a few miles of 
■ Tlii* vewel wu told in Uajr 18«3. 
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each oilier. After an interval of seven years another 
splendid vessel, the Arizona, wa.s brought forward by the 
Guion Line. She was of iron, built and engined by Messrs. 
John Elder and Co., Glasgow, and measured 430 feet long, 
45} feet broad, 35f feet deep, and 5147 tons. Her 
machinery was of completely new design to this trade, 
being compound with three crank-shafts, each having one 
cylinder^ the high-pressure, of 62 inches diameter, being 
in the centre, and the low-pressures each of 90 inches, 
with a stroke of 5^ feet There were seven boilers caiTy- 
ing 90 lbs. pressure and iiaving thirty-nine furnaces ; the 
consumption per day averaging 125 tons, or about 25 per 
cent, more than the fastest vessels, Britannic and Oermanic, 
then existing. These she succeeded in surpassing b}' 
making the fastest outward ))assnge in May 1880, and 
homewanl in July 1870.^ The geuei*al design, excepting 
machinery, was simply a copy of these two noted vessels 
as have been all the other fine vessels since brought out 
by the various lines. 

Soon after the Arizona had become note^l for her rapid 
passages, this fine vessel became more famous by perform- 
ing a feat hitherto thought impossibly namely, running 
full speed into a huge iceberg' nnd tiien returning to ]X>rt 
to tell the tale ; this remarkable episode occurred in the 
mouth of November 1870, on a homeward passage, and 
resulted in her putting into St. John's, Newfoundland, with 
her bow completely smaslied an«l crumpled up almost to 
the collision bulkhead, which did good service by remaining 
intact. Beyond the delay and the heavy cost of rebuilding 

* Tills liaf« «infe l»etrn rewrsHNi, see p. 75. 
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a new bow, this mishap caused no injury to the vessel or 
the line, but, on the contrary, so proved the excellent con- 
struction of the hull that she has since continued to be 
well patronized. 

In consequence of the success of the Arizona^ another 
iron steamer, the Alaska, built by the same firm, of similar 
type, but of somewhat larger dimensions and machinery, 
was put into commission early in 1882, and under the 
pseudonym of the "Atlantic greyhound " at once l>ecamo 
famous by making the " fastest passage," and evcutu.iUy 
became the first to reduce the passiige homeward U^ less 
than seven days in June 1882. 

The Lost vessel to be added to the Guion fleet was the 
Oregon (already briefly notice^l in the Cunard Line) ; this 
magnificent vessel, which first siiiled under the Guion flag, 
was of iron, and w:ls built and cngined by Messi-s. Elder on 
the same design as the two preceding vessels, but of 
increased size, her dimensions being jOO feet long, 54 feet 
broail, 40 feet deep, and 7875 tons. The cjuifwund en- 
gines were magnificent specimens of marine engineering; 
they consisted of one high-pressui*e cylinder 70 inches 
diameter, placed in the centre, and two low-pressure, each 
104 inches diameter, with 6 feet stroke, the boiler pressure 
being 110 lbs., and consumption about 310 tons (ler day. 
Only a brief time elapsed after the first voyage, on which 
she sailed, on October 7th, 1883, before she became note<l 
for her pa*«sages, and eventually, in August 1884, reduced 
the time of crossing the Atlantic to less than O^ days. 
Notwithstanding her magnificent perfonnance with the 
" red-capped " funnel, she was, for financial reasons, trans- 
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ferred to the Cunard Line in June 1884, and, as ah^ady 
related, was sunk by a collision. 

After many years of successful and satisfactory working 
under the original founders, the organization was turned 
into a private limited company in 1883, and after the 
death of Mr. S. B. Quion, which occurred in December 

1885, was changed into a public one in the November of 

1886, under the name of ** The Liverpool and Qi-eat 
Western Steamship Company, Limited.'* 



CHAPTER V. 

WHITE STAR LINE. 

Owing to the long period which elapsed after the forma- 
tion of the Giiion Line, it was thought that the Trans- 
atlantic trade had ceased to be a further field for extension, 
but in 1870 tliis illusion was dispelled by the formation of 
the Oceanic Steam Navigation Company, Limited, better 
known as the White Star Line, which now stands pre- 
eminently at the head of the great steamship companies of 
tlie globe. It was announced by the following advertise- 
ment from the Licnywl Dailfi Post, March 1, 1871, in 
which it may be notice<l some of the names formerly used 
by the Collins Line were projioseil though they wore not 
a«loptctl. 

*' White Stau Line, OfEAXU? Steam Navigation 

Company, Limited. 

"The new lirst-cluss, full-|X)wered screw steamships 
Oceanic, Baltic, Atlantic, Pacific,^ Arctic,^ Adriatic. 

" Sailing on Thursdays from Liverpool, and calling at 
Quoenstowu on Fridays to embark passengers. 



' These uaiiie:^ were not ailopted, tliorie nf Republic uiul Celtic 
beinti substituted for tlieni. 
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"Will sail as under for New York, vi& Qucenstiiwii. 
Oceanic, 4500 tons, 3000 horse-power, Captain Digby 
Murray, to sail to-inorrow, Thursday, March 2Dd, 1871. 

** These steamships have been designed to afford the very 
best accommodation to all classes of passengers, and are 
expected to accomplish quick and regular passages between 
this country and America. 

'' The state-rooms, with saloon and smoking-rooms, arc 
placed amidships, and cabin passengei*s aie thus removed 
from the noise and motion experienced at the after part of 
the vessel. 

" Passengers are booked to all parts of the States, Canada, 
and Newfoundland, Nova Scotia, India, etc., at moderate 
through rates. A surgeon and a stewardess carried on each 
ship. Drafts issued at New York for sums not exceeding 
£10, free. 

" Parcels will be received at the Company's offices until 
6 P.M. of the day before sailing. 

" Bills of lading to bo had from Mossi-s. Benson and 
Holme, and Mawdsley and Son. Shipping notes at the 
Company's office. Loading berth, S. \V. corner Bramley 
Moore Dock. 

"Saloon passage, £18 18^. and Xlii IG^*. ; return ticket, 
27 guineas. Steenigc as low :is by any other first-class 
line. 

**li;itos of freight, etc., may be obtained by applying to 
J. H. Sparks, at the Company's offices, 10, Broadway, New 
York ; in Belfast, to Samuel Gowan and Co., 4, Cor|>oratioii 
Street ; or to 

"IsMAY, Imkie and Co., 
** 7, East India Avenue, or 10, Water Street, 

" London, E.C., Liverjiool." 

This Company, like some of the others on the Athintio, 
was an offshoot of one of the s;iiling clipper lines of former 
years, namely the "White Star." 

This sailing fleet having come under the management of 
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Mr. T. H. Ismay iu 1867, and lie having already hail some 
experience of steamships as director of the National Line, 
already noticed, conceived the idea of establishing a first- 
class passenger line across the Atlantic with a fleet of 
steamers iu every way su|)erior to anything then iu exist- 
ence« a scheme which was by this time ripe for carrying 
outy owing to the radical improvements iu design of 
hull and interior armngements which were then being 
brought forward, mainly by Me.<%srs. Harland and Wolff, of 
Belfast. 

Being substantially supported by several influential 
shipping men, Mr. Ismay, iu ItSGO, cutcreil into negotia- 
tions with the Belfast firm to build steamers of the latest 
and most modem type, and in 1870 he was joined by Mr. 
William Imrie, who had been previously a fellow-appreutice 
of his. 

In February 1871, their first steamer, the famous 
Oceanic, ap|)eared upon the Mei'sey from Belfast; her 
dimensions being 420 feet long, 41 feet broad, 31 feet deep, 
and tonnage 3707. 

This vessel will long be rememlcred as the pioneer of 
those improvements which, since her advent, have made 
travelling by ocean steamers so thoroughly comfortable 
and luxurious. The curiosity of every one connected with 
nautical matters was thoroughly aroused by the way in 
which the then existing theories and designs of ste^unships 
were in this new craft set aside. Instead of the usual 
high bulwarks and narrow wooden deck-houses, another 
iron deck vfivs added, with open iron railings for bulwarks, 
80 as to allow the water to come and go on deck ; the 
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ualoon was placed ainidsUips, and extoaded the entire 
width of tlie vessel; botli forward and aft of tlie saloon 




tliu miiiieruus stat«-rouiiis wure arranged along Uttli sides, 
uud as all llie sideliglits were about twieo as large aa any 
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previously fitted to Atlantic fttcamers, the light and niry 
appenrance of the interior soon took the attention of 




Atliiiitic passoujTi'rs. Tlii> ongfiips also wpro objects ■iriiiiicli 
attention ; they were tainUni co>niK>niul four cyliii'lcr^, 
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with two high-pressure, each 41 inches diameter, and two 
low-pressure, each 78 inches, working on two cranks wkli 
a stroke of 5 feet, so that each engine (forwanl and aft) 
formed a complete engine in itself, thus forming a double 
resource in case of breakdown ; steam at 65 lbs. pressure 
was generated in twelve boilers having twenty-four 
furnaces, and consuming about Go tons per day with an 
average speed of 14} knots. These engines, which were 
by Maudslay, Sons, and Field, London, like the vessel 
herself, soon satisfied the doubts of all, and allayed the 
fears of those old "salts" who so confidently declared her 
to be unfit to face the heavy weather of the Atlantic. 
Tlic Oceanic was followed by other vessels of the same 
type, and as the service was conducted with great regularity 
and unprecedented speed, they soon became famous. 

In 1872 these vessels mailc the fastest passage outward 
and homeward, and in 1874 and 1875 two of the most 
remarkably successful steamers ever built were brought 
out, namely, the Britannic and Oermanic ; each was 455 
feet long, 45 feet broad, 33-' feet <lcep, and of 50(^4 
tons, and was built of iron by Messrs. Harland antl Wolff. 
The engines, by Maudslay, Sons, and Field, were two crank 
compound, tandem ty{)e, similar to those of the Oceanic^ 
the high-pressure cylinders being each 48 inches diameter, 
and the low each 83 inches, with a .stroke of 5 feet. Steam 
at 75 lbs. pressure was generated in eight double-ended 
boilers, having thirty-two furnaces, and the consumption 
averaged about 110 tons |>er day, with a sjicetl slightly 
over IG knots. These vessels were the first to reduce the 
|)assage to less than 7^ days ; their s|»lendi«l ])erformances 
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have attracted world-wide atteution, and although they 
are now nineteen years old, they still retain their place 
on the Express Transatlantic Service, sailing every fourth 
week fix>m each port, and having the original engines and 
boilers. 

Many comments have from time to time been made by 
the scientific and shipping press upon the |)erformances 
of these twin vessels, which .since their advent have been 
the basis for the design and arrangements of all the success- 
ful passenger steamers since built for any trade. 

Commenting upon their excellent doings, The Etiginrn\ 
of October 31st., LS84, contains the following article, 
which is interesting, as showing the cost of high 
R|x?ed — 

" 01(1 awl Krtf AthnUif SduaticrA. — In June of last year 
we gave some interesting i>articulars of the relative jx^r- 
formance of the Alaska, Servia, and Britannic, showing the 
results given by each steamer after crossing the Atlantic 
almost in comjiany with each other. 

"During the present month the Britannic has again 
been crossing about the same time with the two latest 
additions to the Atlantic fleets, namely, the Oregon and 
America, and gives us another op])ortunity of analyzing 
the relative merits of the ' Old and New Atlantic 
Steamers.' 

"The Oregon and America both left New York on 
Wednesday, the 8th of October, and both arrived at 
Queenstown on the 15th following, the Oregon running a 
distance of 2819 knots, occupying G days, 12 hours, 7)7 
minutes, which gives a si^ed of IS'CQ knots jwr hour; 
the America running a distance of 2777 knots, occupying 
G days, 17 hours, W minutes, a s|>eeil of 17*14 knot« ; the 
Britannic left New York on October lltli, and an-ived at 
Queenstown on <Vtober 19th, after running a <Ii»t4Uice of 
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2852 knots in 7 days, 12 hours, 17 minutes, which gives 
a mean average speed of 15'85 knots, thus occupying, say, 
one day longer than the Oregon, and ahout 18^ hours 
]on<rer than the America. 

" By these figures it will be seen that in a period of ten 
years a gain of one day has been obtained in crossing the 
Atlantic ; and assuming that the consumption of each ship 
was, respectively, 265, 185, and 100 tons per day, to gain 
this one day the Oregon burned about 1656 tons, and the 
America abiout 1174 tons on the passage home, wherea.s 
the Britannic burned only 750 tons. 

" If we then consider that, in the case of the steamer 
Oregon, it was necessary to bum 906 tons to gain 24 
hours, and in the case of the America, 424 tons to gain 
18 J hours on the Britannic, it may well be asked, 'Do 
the New steamers yield the same efficiency as the Old?' 

" Looking at the wonderful performances of the Britannic, 
and her sister ship the Germanic, during the past ten 
years, it seems as if they yet could be made to compare 
with the newer rivals in speed by increasing the ]x>wer 
of their machinery in but a moderate degree, as it is plainly 
evident that their superior model serves them in goo<l 
stead; and, considering that the Britannic's last home- 
ward passage is (if we are not mistaken) the fastest she 
ever made, the strength of hull would be amply sufficient 
to allow of the increased )H)wer being supplied, which the 
extensive use of steel would i^ermit, to suit the existing 
)iortions of the ship. 

" When, then (as we stated in our former article), tho 
boilers of these steamers require renewal, it should, in 
our o))iuion, be .seriously weighed, whether or not it is 
advisable to replace the existing machinery (excellent 
though it be) with either triple expansion or ordinary 
compound engines of such power as to increase the spee^l 
to 18 knots. 

** In order to place more clearly before our readei^ how 
much it requires to obtain so little, the following table 
sliowing the relative horse-i>o\vers, etc., will be of interest — 
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18 knots 
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7 12 17 


4.900 
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Agaiu, ou September Oitli, 1880, the Liverpool Jonnufl of 
Cajmneitk* nontaineil the followiiior further history of their 



doincTS in an article headed — 



"An Unpreoedented Record— The Britannic. 

" We have on previous occasions drawn attention t^ the 
singular performances of many of the White Star Com- 
pany's vessels. We say 'singular* because the results 
attained arc absolutely without parallel in (he history of 
steam shipping. We could mention many fine ocean 
steamers lielonging to the various companies which still 
do good work after some ten or fifteen years' service, but 
it is alwavs the case that such vcs.sels are relojjatcd to the 
less imi)ortant routes owing to their inability to maintain 
the requisite s)3eed. In fact, taking the average e.x]x*rienco 
with ocean .steamers, it is found that in ten or twelve years* 
time they become obsolete, and it is then usually a question 
of re-engineering and re-boilering them, or selling them 
out of the fleet Looked at, then, in the light of the average 
steamship cajmbihty, the record uf some of the earlier 
White Star Company's vessels is simply marvellous, ami, 
as we say, altogether without precedent. We have before 
u^ the log of the White Star mail steamer Britannic, which 
arrived in the Mersey on Thurstlay evening, Sej)tembcr 
4tli, from New York. She left New York at O.lV) p.m. 
(Greenwich mean time) on Wetlnesclay in last week, and 
arrived at Queenstown at 4.r]0 a.m. on Thur»lav, the 4th 
instant, thus completing her HlSth Transatlantic pa.<^a«4o 
in 7 days, 6 hours, 55 minutes, the fastest time she h:is 
vet made. The folluwin*j is her lo<r — 
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to Queenstown. 

Total . 2|812 kuots. 

or an average s|km}iI of 1608 knots iH>r I\our. Fiuo weather 
prevailoii tluriug the ]>assi\2o. Tlie Britannio's previous 
beat jx-rfon nance was in &iaix'h 18v^8, when she crosseil 
friMii Sanily HiK)k to Queonstown in 7 days, 1) hours, 30 
miuiites, which was rt^gaitled as sufticiently remarkable. 
E'lt wlien it Ls renioniborevl that this high sjx>eil| averaging 
ovt^r lu kuoti? |>or hour throughout^ or nearly lU sUitute 
n. tes, Li •^htitiru'il in a ship of over sixteen veal's oM, with 
Lcr "-n^inal ci>un.K)untl engines and bi>ilers, on a small coal 
ci.iu«*i;n;' ;ci« u, and with her lai*go carrying cajwcity, it will 
be skt*^Tk tL:i: the Britannio has been so constructeil as to 
^.ve resells ui..\ttainable with the fastest ships of the 
jrjser.c tu'.y, an I actually increaj^es in S|khh1 as she grows 
c.-kr, rcvor>i!.g the usual exjKricnce, It is worthy of 
li.e'.:;- »i tLi: in ten voyages perfornunl during 18^>8 tlie 
Britaxiuc av.:ni_:i^I 7 days^ 13 hours, 57 minutes, whilst 
l.^.r si-tcr >!.:■», tiio Gennanic^ during ISSO made thirteen 
i-yi_-.:3 a'. ' r.;,':!*g 7 davs, 15 hvuirs, 21 minutes, showing 
a ^"t-il- rf-;. r.** I'Tinity in the sjkv>1 of these twin vessela, 
T.^ Britauiic a:,.: Germaaie were built in 1n74. bv Messrsw 
ll±zbii^l X.A Wt-lrf, E^lKist, and euirincil bv Messrs. Mauds- 
ixr. Sc^L*, Ai^l F;^_l i. Louvlen, the ens^ines bcin*; a ixnuark- 
iL^y r."".:- sot < f t-\r. :e:ii o>injK>unds. Tlie question may be 
aaki-'i^Tj A Lii •:• • we a::nbute the magniticeut jvrfonnances 
••t i.-»:^5c V js.-^ !s ' Wo can vuly s;iy that, in our opinion^ a 
\TTy jT_at .I-.:.l is t^ lie cre^iitC'l to ti.e shajv of the hull. 
\V;.. :i A..\ • i .rf;r urv.it lait-rs are in dry dt.«ck we make it 
a |*.;ut t-> ::-sj*.>.i ti cm, and comjure the ditlVrent liui^ 
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Any one who has done this, and compared the Britaanio 
with other crack boats, cannot have failed to notice very 
great differences. The extreme fineness of entrance, the 
absence of forefoot, the long and full midship section, and 
the graceful run aft ai*e features of these boats more pro- 
nounced than in most others. Again, a glance at the 
proportions of these boats and the results achieved prove 
the soundness of Scott-Russell's theory tliat to obtain speed 
we must have great relative length. These points in the 
design of the hull have been so carefully and judiciously 
considered by the tiilenteil designer of the White Star 
boats, Sir E. J. Harland, with the result that they are 
among the most economical as regards coal consumption of 
any vessels on the Atlantic. Of coui-se, we can put, as is 
Fomctinios done, unlimiteil i)owor into a vci^sel and drive 
her. This is, however, not scientific, and therefore not 
comntercially successful. In the mncliinery of these ves- 
.«els there is nothing very s|)ccial, except that at the date 
of its construction it represented the best marine practice. 
Tlu»so who believe in ' gocnl iron ' for ships and engines 
can certainly ix)int to the Oermanic and Britannic as an 
instance in {ioint. Another very in^iortant factor luis been 
the splendid workmanship ))ut into these ves.sels, and another 
equnlly intportant factor is that the tiwners have a name 
for keeping their vessels in the highest .<?tate of efficiency, 
no e.\i>ense being S))ared to this end. Lastly, Messi^. Ismay, 
Inirie and Co., entrust their splendid vessels only t^y the 
very best men, as captains, engineers, and officei's, that 
they can procure. Nothing except faithful service rendered, 
work honestly and carefully ]>erformeil, could achieve these 
astonishing results. The com|»any ))ay the highest w*ages, 
and so obtain the best service." ^ 



' Since this wa» wriltvii lK»th tlu-M* vcssi'ls Imvo ci-1i|is«nl tlieir U'j»t 
iK'tfonimnfes. Tlic Britannic in Au^ii>t 18!H , wlicn nearly ei^liti'vn 
Vfur^ i»l<l, having uia«lc tlie |iii<Ki^«*, New Vi*rk Ut QiKiMisiown, in 7 
(lavH, G lioiiiN, r)2 niinutof*, ami th«' Gtormanic, M-venUvn years I'ld, 
in the sctnio month (August ISUI), nia*le the samv {KisHagt* in 7 day^, 
7 hoursi. 37 niinut*'?*. 
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It w to the White Star Line that the p«:b.:c are in a 
great men.^ure indebted for the rapid a- trance in marine 
arciiitecture and engineering diirin^ the las: twe:*tj years, 
owing to the energetic and judicious way in wliicii it has 
brought out and develope<J the improrement^ now .^> ex- 
tensively adopte»J- 

Amongat the mo^t inip'>rtant of these the following iiiay 
be mentioned, namely — 

Introrhiction of the improTCil relative pn^portioni? of 
length, hreailth, an-l depth. 

PLicinc( of »alo.-»n and pas-^nger aco»>nuiiOilati.iii nmid- 
sihip**. 

Adoption of electric bolU on bxird ship. 

Providing separate chairs in saL>Mi for oath individual. 

Self-actinij, watcr-ticjht d«>on«. 

IrnprovHl bulkhead division, and <^rr}'ini( thoni up t«> 
projior height. 

Intro'luctiou of bridal clianibor.'*, as in this age of rapid 
transit, a trij> acnn.^ tlie Atlantic is not t4>ii extensive for a 
liofif*yui'X>u- 

Adoption of Maury's Lane routo.^. 

Overl ipping twin screw pro])ellei-s. 

hftUj'T system of lighting tliroughout by the i^oplacing 
of the cau'lle system in 1872-3 with superior niinomi 
sjK'rm oil lamps, followed afterwanls by an elabonite and 
commendable attempt to adopt gas lighting. 

The sysU'm of gas supply was somewhat like that now 
no Hid*'ly adopteil for the lighting of railway carriages, the 
g;t«i iM'ini: made from va|K)rize4l oil, by an ingenious 
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apparatus, which whs placed just off tlie eugine-rooui, aiitl 
ucciipied about ICOO cubic fe«t of space. 

This was designed and inanufactured by Messrs. I'orlcr 




ami Co., uf Liiicolu, Uic first steamer fitted buiug the 
Adriatic ill 187^, rullowcd afterwards by the Celtic in 
lU'll. The geiierul ctfoet in the saloon, whore there were 
thirty jets, and in the emigrant accommodatiou wlien tlie 
whole was lit up, wa« much admired, being a marked 



78 THE ATLAKTIO F£RRY. [OUAP. V. 

contrast to the candles then ciistomary. Considerable 
trouble was, however, given by failure of the pipes through 
the working of the ship at sea, and other causes, allowing 
leakage, and it was eventually abandoned for the mineral 
oil lamps. 

Another attempt to surmount the trials of the " rolling 
forties," was the adoption of oscillating state-rooms and 
berths to counteract the motion in a sea-way, but tliis, 
like the more colossal experiment afterwards made on the 
Bessemer, was abandoned, being utterly ineffectual.^ 

An important effort to advance further afield in marine 
engineering was made by the adoption on the Britannic of 
a system of raising and lowering the propeller, so that the 
shaft could be lowered when in deep water till it almost 
touched the keel, and so allow the 2)ropeller to work in 
more solid water, and be less liable to race when pitching 
in a heavy sea. To attain this object very great altera- 
tions had to be made in the arrangement of the stem, so 
as to allow of a hollow recess in the hull in which the 
after length of the shafting could move up and down, 
swivelling from a universal joint, connecting with the 
tunnel shafting. 

The machinery was so phiccd in the ship as to rake 
very much aft, in order to have the whole of the shafting 
in a straight line when the propeller Wiis working in its 
lowered position at sea. After a trial extending over some 
months, the results were not found so satisfactory as had 

> The oscillaiting saloon of the BeMemer was 70 feci long by 30 
feet bruid and 20 feet high. The vessel cost /200,000, but was a 
tu'.ul failure. 
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been hoped, or as the working of smaller vessels had 
previously indicated, so that it was done away with at 
considerable expense. 

Like some of the other large Transatlantic lines the 
White Star has not confined itself to the one service, 
but has widened its connections to such an extent that 
the well-known cream-coloured funnel and gmceful hull 
may be found floating on all waters of the "great sea." 
In 1875 an important service was formed on the Pacific 
between San Francisco and China and Japan, on which 
service the Oceanic still continues one of the clippers of 
the seas, in conjunction with the Belgic and Oaelic, 
modern vessels built to replace othei*s of the same name, 
sold out of the service as being too small. 

New Zealand Line. — Another important extension of 
the ocean traffic, begun in 1883, was the direct Royal 
Mail Service to New Zealand, which fine vessels, such as 
the Ionic, Doric, and Coptic, carry on in conjunction with 
the Shaw, Saville, and Albion Line. Tiiis now im- 
portant service was first inaugurated by the New Zealand 
Shipping Company in 1883. The pioneer steamers, which 
were under the author's superintendence, were the British 
King and British Queen, steel vessels chartered from the 
British Shi2X>wners' Company, of Liverpool. These vessels, 
by Messrs. Harland and Wolff, were 410J feet long, 39 
feet broad, 29 feet deep, and of 3412 tons, each having 
four-cylinder compound tandem engines by Messrs. Jack 
and Co., of Liverpool, with two high-pressure cylinders, 
c;ich 28 inches diameter, and two low-pressure, each GO 
inches diameter, the stroke being 4i feet. Steam at 90 
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lbs. pressure was generated in three boilers having eighteen 
furnaces, the speed being 12 knots on a consumption of 38 
tons per day. 

After some years, during which no high speed vessels 
were built, although several ordinary passenger and cargo 
boats for other trades were brought out, another important 
step was taken by the White Star Line which had been 
long premeditated, namely the building of steamers to 
keep pace on the Express Transatlantic Passenger Service. 

Satisfactory negotiations having been concluded with 
the British Admiralty, who, profiting by experience, were 
now anxious to form a real connection between the Royal 
Navy and the " great fleet messengers of the Mersey,*' on 
the basis of an arrangement put forth by Mr. Ismay, the 
order was placed with Messrs. Harland and Wolff to build 
the two famous steel vessels Teutonio and Majestic, which 
were 56(i feet long, 57| feet broad, 39J feet deep, and of 
9686 tons. Tliese stately ships, although of the same 
substantial construction and excellent arrangements as the 
first vessels brought out by this Company, present a dif- 
ferent external appearance. The four masts are replaced 
with what may be termed three flag-))oles, the partial 
abandonment of sail ix>wer initiated by the Inman and 
International Line being carried still further, and the two 
funnels arc spaced so far apart as to allow the saloon being 
placed between them, the great length of the vessel allow- 
ing this to be done unifonnly with the masts. 

Beyond the fact that the hulls arc divided into small 
compartments by both transverse and fore and aft bulk- 
beads, and that the saloon accommodation is of the most 
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luxurious kind, baviug extensive state- and retiring-rooms 
en suite and of considerable height, the interior calls for 
no comment, but attention may be drawn to the in- 
genious arrangements of the first-class accommodation, 
whereby each state-room is fitted with only one berth, so 
that, when preferred, a passenger can procure the privilege 
of having a room to himself. 

The propelling power, although twin-screw, possesses the 
novelty in this trade of having the propellers overlapping a 
few feet instead of being a slight distance out on each side 
from the hull; this system, although apparently novel, has 
long been in use elsewhere, and has been used also by 
Messrs. Harland and Wolff in some cross-channel vessels. 

Early in 1891 another .step fonvard was taken by this 
line in increasing their fleet of cargo steamers, such as the 
Cnflc and Runic, by the addition of the Nomadic, Tanric, 
and Bovic, improved forms of cargo vessels specially adapted 
for livi? cattle. These also have the twin screws which 
have proved so successful on the express boats, and 
.seem to have become the prototype of the future cattle 
fleets of Great Britain, as their exceptionally good ventila- 
tion and genenal arraugemcnU render them admirably 
adapted for this class of trade. 

It may be interesting to mention that the now extensive 
trade of cairyiug live cattle across the Atlantic and other 
oceans was commenced in July 1874 ; the first steamer 
to bring cattle to Liverpool from the continent of North 
America was the European, belonging to Messrs. H. N. 
Hugliesand Nephew, with 373 head of cattle, out of which 
three were lost ; the next vessel, the San Harcos, in July 
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1875, with 276 head, all for the firm of George Roddick. 
The dead meat trade by refrigeration commenced on the 
Giiion Line's Wyoming in October 1875, a few small lots 
having previously been successfully carried in 1874 on the 
White Star liners Celtic and Britannic. 

Unlike the other Transatlantic lines the proprietaiy 
of the White Star has undergone no change, the well- 
known and respected names of Ismay, Imrie and Co. (since 
joined by Mr. W. S. Graves in 1881, and the two sons of 
the senior partner, Mr. Isma^^ in 1891) still continuing to 
steer its course in the same brilliant and enterprising 
manner as from the commencement. 

The following important correspondence, condensed from 
the Liverpool Daily Pa<f, of March 18tb, 1887, explains tho 
an-angement above referred to with H.M. Government — 

"The Government and Armed Cruisers. 

" A Parliamentaiy paper just issued contains copies of 
cori'esj)ondence respecting the subvention of merchant 
steamers for State purposes. The paper opens with a letter, 
dated the 31st January, from Mr. Isiuay (of Mes.<?rs. Ismay, 
Imrie and Co., White Star Line), giving tho t^rms on 
which they were prepared to carry out the scheme for tho 
subvention by the Admiralty of mercnntile vessels specially 
built for sen'ice as armed cruisers. Mr. Ismay .says — 

*' The Oceanic Steamship Company 

" 1. Undertake to hold at the nisposition of the Govern- 
ment, for purchase or hire, at the option of the Admiralty, 
to be exercised from time to time during the continuance 
of the agreement, the following vessels, viz. : — Britannic, 
£130,000; Oermanic, £180,00n; Adriatic, £100,000; and 
Celtic, £100,000.* 

* The Celtic has now Wen withUniwn, having l>ei*n 9oU\ to the 
TLingvallu line iu 1893, ami renamed 1»y them the Amaraka. 
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" 2. In the event of purchase, the foregoing prices are to 
be held as the values of the vessels on the 1st January, 
1887, plus 10 per cent, for compulsory sale, less an abate- 
ment of G per cent, per annum on the depreciated annual 
value for the period that may elapse between the 1st 
January, 1887, and the date of purchase by the Government. 
In such case the Company shall be entitled to remove from 
the ship or ships the plated Avare, cutlery, crystal, earthen- 
ware, blankets, counterpanes, and linens, which articles 
are not to be considered as part of the equipment of the 
ships ; such proportionate quantities, however, as may be 
necessary for the number of officers and warrant-officers 
that would form part of the ship's complement, if used as 
an armed cruiser, to be left on board free of charge. 

" 3. In the event of charter by the Admiralty tlie rate of 
hire of the before-named vessels, all or any, to be at the rate 
of 20s. per gross registered ton per month, the owner pro- 
viding the crew, or at the rate of 15s. per gross registered 
ton per month, the Admiralty finding the crew, all risks of 
capture and of hostilities being assumed by the Admiralty. 

" The offer of the Cunard Line is contained in a letter by 
Mr. John Burns, dated 8th Febi-uary. He offered for sale 
or hire the following vessels : Etruria, of 7,718 gross tons, 
value £310,000 ; TJmbria, 7.718, £301,000 ; Aurania, 7,269, 
£240,000 ; Servia, 7,392, £193,000 ; Gallia, 4,809, £102,000. 

** The terms of the subvention and purchase are similar 
to those agreed to by the White Star Line, but for the 
charter of the three first vessels the demand is 20s, per ton 
register per month without crew, and the other two 155. 
per ton per month Avithout crew. In the event of the 
Company detennining to build new ships for tiic mail service, 
they undertake to submit the plans to the Admiralty, with 
a vicAV to their being constnicted in a manner best suited 
to the purpose of armed cruisers." 

In 1893 the Etmria and Vmbria Avere taken off the list, 
and tlie Campania and Lucania substituted, the Aurania 
having been removed from the list some time previously. 



CHAPTER VI. 

DOMINION, AMHUICAN, STATE, WAUR£N, WILSON, AND 

BEAVER LINES. 

Following the example of the White Star Line, another 
of the existing lines, tiie Dominion, commenced in 1872 
a ser\'ice between LiverixH)!, Quebec, and Montreal ; this 
was an offshoot of the Liverpool and Mississippi Steam- 
ship Company trading between Liverpool and New 
Orleans, and has continued in the service ever since, 
carrying the Koyni Mails in conjunction with the Allan 
Line. Since the commencement many fine vessels have 
been added to the Dominion fleet, the last being the 
Labrador, a steel single-screw steamer built and cngined 
at Belfast by Messrs. Harhind and Wolff, which was \mt 
in the service in 1891, and soon afterwards made the 
fastest passages outward and homeward on the Canadian 
routes. 

Besides the passenger service, the Dominion Line also 
carries on an extensive cargo and live cattle trade to both 
Liverpool and Bristol. Since its foundation the manage- 
ment has been in the hands of the well-known firm of 
Messrs. Flinn, Main, and Montgomery, no change having 
taken place. 
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From the failure of the Collins Line and others noted, 
down to the year 1871 — with the exception of an attempt 
ill 18G6, when a Boston firm commenced trading to 
Liverpool with wooden screw-steamers, named the Erie, 
Ontario, Worcester, &c., w^hich only made a few trips — no 
efforts were made by the United States to establish an 
American Transatlantic line, but in that year steps Avere 
taken in Philadelphia, and an order placed with Messrs. 
Cramp, of that city, to build four iron screw-steamers 
each 343 feet long, 43 feet broad, 34^ feet deep, and 
of 3119 tons, with vertical two-crank compound engines, 
having cylinders 57 and 90 inches diameter, with a stroke 
of 4 feet, and boiler pressure of 60 lbs. 

These vessels, named the Ohio, Indiana, Illinois, 
and Pennsylvania, were fitted with first-class passenger 
accommodation, and, in conjunction with otiier English 
steamci*s named Lord Oough, British Prince, etc., have 
carried on the American Line between Liverpool and 
Philadelphia since its commencement with the Pennsylvania 
early in 1873. 

After carrying on this service under the original pro- 
motel's for some years, these four steamers were taken 
over by tiie International or Red Star Line (already noted) 
in liS84, who had the saloon accommo<lation removed, 
and employed them in the more profitable emigrant an<l 
cargo service in which they are still engaged. 

It is interesting to note that it was on one of these 
steamers the now well-known system of Howden forced 
draught wnsl int^odffced in the Atlantic trade, this being 
fitted to the^teamship Ohio in the year 1887, when she 
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had new triple engines fitted, and new boilers, whicli 
resulted in a great addition to her e<arning space. These 
four steamers, Ohio, Indiana, Illinois, and Pennsylvania, 
are the only regular liners ou the Atlantic trade which fly 
the American flag, oAving to the United States law which 
formerly prohibited any vessel to fly it unless actually con- 
structed in the country. But as already noted (page 53), 
this law was recently modified (in 1892) to allow of the 
two steamers, New York and Paris, being transferred to the 
American flag to form the nucleus of an American Atlantic 
Line, trading between Southampton and New York. 

In 1873 a venture which has since struggled to keep si 
place upon the Atlantic highway was formed in Glasgow 
to trade from that |X)rt — and occasionally Liverpool — 
to NcAV York, under the name of the State Line. This 
continued to ply, calling at Larue (Ireland), until early in 
the year 1801, when it collapsed, the steamers passing 
into the hands of the Allan Line to swell their already 
enormous fleet 

In tlic same year also, 1873, the South Wales Atlantic 
Steamship Oompimy was formed to run from Cardiff to 
New York, but only lasted two years, notwithstanding 
that they had no dock dues to pay at Caiditf and were 
supplied with coal gratuitously by the Marquis of Bute, 
who was one of the largest shareholders in the line. The 
two steamers were named Olamorgan and Pembroke, and 
were fltted up in superior style, the former having been 
lighted with Allan's patent gas apparatus, which, like the 
vessels, was unsuccessful. 

Tlie next expansion of this great trade was made in 
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1874 from Bristol, the port which first creHtcd aud carried 
it on. This was made by a company called after the 
OQC which originated the enterprise, namely the Qreat 
Western, which uoav carries on a moderate freight aud 
cattle service. 

The year 1875 also saw the birth of another Liverpool 
line of steamers named the Warren Line, which com- 
menced a steam service to Boston by the purchase of the 
Quion Line pioneers, Manhattan and Minnesota. These 
they had fitted with new compound engines, and then 
place<l them on the station for their freight and cattle 
service early in the year noted, and since then have 
gradually expanded and added some of the finest freight 
and cattle steamers afloat to their line. Under the flag of 
the Warren Line the vessels of the North Atlantic Steam 
Navigation Company and others also sail, and it is interest- 
ing to note that they have in their service one of the oldest, 
if not the oldest, vessel on the Atlantic, namely, the 
Palestine, built by Steele and Co., of Greenock, in 1855. 

In February of the same year, 1875, another huge 
trading fleet appeared on the Atlantic, sent fot*th by the 
great shipping firm of Wilson, whose already extensive 
trade from Hull enabled them to command a profitable 
trade from almost any ))art of the world. In 1884 they 
introduced to the Atlantic trade the triple expansion 
engines on their steamship Martello, a vessel 370 feet 
long, 43 feet broml, 28 feet deep, and of 3709 tons, with 
triple engine having cylinders 31, 50, and 82 inches 
diameter, and 4 feet 9 inches stroke. This service still 
continues, having been.4argely increased by a Loudon 
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connection which was formed, in conjunction with another 
line, in 1886, to be noticed later. 

Another of the existing regular lines, tl»e Beaver, or, 
more correctly speaking, the Canada Shipping Comi^any, 
Limited, also commenced in 1875 to change from their 
fine fleet of iron sailing clippers to the steam service, and 
had three fine iron steamers named the Lake Hepigon, 
Lake Champlain, and Lake Megantic, built for them on the 
Clyde, since when they have carried on a regular service 
to Canada in the summer and New York in the winter, 
and considembly increased their fleet. 
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CHAFTER VII. 

LEYLAND, JOHNSTON, AND LONDON LINKS. 

Notwithstanding the numerous Hues already noted, 
another came upon the scene in 1876 to compete with the 
Cunaixl Company for a share of the Boston trade ; this 
important Company, now known as tlie Leyland Line, 
commenced on this service in 1876, but had long been 
engaged in the iledit^rranean trade from Liverpool under 
the esteemed firm of Bibby, which had retired from the 
miuiagement some years before. To carry on tliis service 
the six largest ships of the then existing fleet were placed 
upon the route, and as they were, so to speak, prototypes 
of the White Star boats, being built prior to them by the 
same firm of builders, tliey were successful, and were soon 
afterwards fitted with larger compound engines and 
generally altereil to suit them for the wild Atlantic. 
Since its inauguration the Leyland Line has been most 
successful, and of late has added such fine vessels as the 
Bostonian, Lancastrian, Oeorgian, and others, built by 
Messrs. Harlnml and Wolff, to maintain it up to the 
standard necessary for a modern Transatlantic freight line. 
Elarly in 1893, owing to the death of the principal, the 
line was reorganized as a public limited company. 
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In the year 1880 the only regular line from Liverpool 
to Baltimore was commenced by the firm of Messrs. W. 
Johnston and Co., who were already extensively engaged 
in the steamship trade to the Danube and other ports. 
The service is now carried on very extensively with some 
fine cattle and freight steamers such as the Queensmore, 
Sossmore, Barrowmore, Sedgemore, and others. Another 
service from London to Baltimore has also been carried on 
since early in 1890 with fine steamers of the same class. 

In addition to these lines, there are now very many 
other occasional vessels engaged, such as the St. Ronans 
and Borderer, trading to and from the various ports of the 
United States and Canada, which countries may well bo 
termed the great granaries of modern times owing to the 
enormous supplies they send to tlie mother country. 

Although the great city on the Mersey still controls 
almost the whole of the passenger and by far the greater 
bulk of the freight service of this vast ** coming and 
going" of modern commerce, a considerable number of 
other freight lines now find location on the Thames, in 
order to supply direct the teeming mass of humanity 
centring in the great emporium of the world, London. 
One of the principal of these is that now known ns the 
Wilson-Hill Line, which, as already noticed, now carries 
on the service formerly known as the Monarch Line. 
This once noted line was commenceil in 1881 under the 
official title of the Exciiauge Shipping Company, Limited, 
by Messrs. Patton, Vickers and Co., with a view of cairy- 
iug on direct from London to New York a regular saloon 
and emigrant passenger service combined with cargo, 
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and Avas comiucnced with the Assyrian Monarch and other 
steamers built by the Earlc Sliipbuilding Company, in 
Hull, followed after>vards by others built on the Clyde. 
During the early portion of its career a fairly successful 
business was carried on, but this gradually fell away, and 
in 1887 the line collapsed, and the steamers, after being 
laid up in London for some time, were taken over by the 
Wilfou Line of Hull, and the Allan Line of Glasgow, 
represented by the line then trading from London, called 
the Hill or Twin Screw Line. 

This latter line (Twin Screw) came into notice in the 
year 1881 by bringing forward the first twin-screw pro- 
pelled steamer in the Transatlantic trade. This vessel 
was named the Netting Hill, and was built of steel on the 
Clyde, her dimensions being 420 feet long by 45 feet 
broad, 26^ feet deep, and of 3920 tons, and was followed 
afterwards by others of similar dimensions and construction. 

Although fitted with limited passenger accommodcVuion, 
they were not designed for what is now generally known 
as the Express Transatlantic Sei-vice — their speed only 
averaging about 12 knots per hour. 

The engines are of the compound tandem type, but 
having only one crank-shaft and set of cylinders for each 
(port and starboard) engine, the diameter of each high- 
pressure being 32^ inches, and of the low-pressure 7G 
inches, Avith a stroke of 4 feet. 

These vessels now carry on a regular service from 
London to New York in the live cattle and freight trade, 
in conjunction with the vessels of the old Monarch Line, 
as previously mentioned. 
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Iq addition to the Wilson-Hill, National, and Johnston 
Lines, already noted as trading from London, e.xtensive 
services arc also carried on by the Furness Lino to H.alifax 
and Boston, and the Atlantic Transport to Baltimore, 
Philadelphia, Boston, etc., via Swansea, commenced in 
1886. 

Another line commenced in recent years in the live 
cattle and freight service is the Donaldson, from Glasgow 
to Canadian ports, which commenced with the steamship 
Colina in May 1887 and still continues. 

It will perhaps be of interest to give a brief final notice 
of the once famed Great Eastern. Her dimensions were 
679^ feet long, 83 feet broad, 48 feet deep, and 18,913 
tons, with oscilliating paiidle-engines, having four cylinders 
each 74 inches diameter, and stroke of 14.V feet, and 
horizontal screw engines, with four cylinders, each 84 
inches diameter, and 4 feet stroke, the boiler pressure 
being 30 lbs., generated in ten boilers, having a hundreii 
furnaces tired athwarU^hipjt. The career of this colosssd 
structure, commencing with her launch in 1858, Avas 
singularly unfortunate, as with the exception of the success- 
ful laying of the first Atlantic cable, and a few others, she 
iias never once been a commercial success. As if to add 
still further to her misfortunes, the last years of her ex- 
istence saw this once wonderful cKample of the ** much- 
belauiled pet of man s constructive skill " lowereil to the 
level of an advertising meiltum, and then to be the bug- 
bear of tiic ix>rts of the kingdom, one port even going so 
far as to ask Parliament to grant them powers to prevent 
her floating on the tranquil watci*s within their precincts. 
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After a year or two of this degraded existence, she 
again underwent one of the periodic sales which had 
occurred almost annually throughout her career, but for 
the last time, as she was purchased by a firm of ship- 
brokers for £16,000, and was eventually broken up at 
New Ferry, on the banks of the Mersey, almost in the 
same year (1890) that the Oreat Britain ended her career 
at the Falkland Islands, representing with the broad gauge 
on the railwaj% now also abolished, the last of the costly 
and bitter memories of the engineer Brunei, wiio, unfor- 
tunately for many, had more influence with great capitalists 
than otiier far moro capable and less fanciful engineci-s. 



CHAPTER VIII. 

CONTINENTAL LINKS. 

Turning now to tlio continent of Europe, we find many 
.steamship companies competing for slinros of tlie traffic 
ever flowing to and fro on the greatest highway of com- 
merce the world has ever known, and which may well be 
tenue<l the "Nursery of the Steamship/' owing to the 
great achievements in naval architecture and marine 
engineering which from time to time it has braught fortlL 

Amongst the largest and most im]>ortant of tliese i.s 
the well-known Hamburg-American Lino, trading fnun 
Hamburg and Cuxhaven to New York, calling at South- 
ampton. This powerful company, like the En;;lish lines, 
first commenced the trade Avith sailing ships in 1S47, and 
gradually developed into steam, their firsst steamer Inking 
the Borussia, an iron screw-steamer, built and engincd by 
Messi*s. Caird, of Qreenock, in 1855. Her dimension? 
were 317J feet long, 40 feet broatl, 28 feet deep, and of 
2349 tons; the engines were overhead oscillating geared, 
with cylinders each G7 inches diameter, and stroke of (> 
feet This vessel, the pioneer, starte<I on her first voyage 
on June 1st, 1856, and was followed by a sister ship named 
the Eammonia, which two steamers kept up the service, 
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in conjunction Avith the sailing vessels, until the year 1860, 
when the latter were disposed of and more steamers added. 
Since then the line, having, in April 1875, absorbed the 
opposition Hamburg company known as the Eagle Line, 
has develoj^ed into an extensive concern, sending its 
steamers east and Avest, and gradually expanding its Trans- 
atlantic connection, until at the present time it stands at 
the head of the continental lines, and possesses, besides an 
onlinary moderate speed passenger service to New York, 
an express service almost equal to the Liverpool lines, its 
modern twin-screw steel boats being of the finest type, with 
the most advanced arrangements for comfort. 

Of these the Columbia and Normannia have been built 
on the Mersey and the Clyde res^^ectively, and the Augusta, 
Victoria, and the Furst Bismarck by the Vulcan Company, 
at Stettin. The relative sizes of the ships and engines, 
which are triple expansions of the latest type, are as 
follows — 

Columbia, 463^ feet long, 55i feet broad, 35^ feet deep, 
and of 7363 tons. Triple engines, cylinders 41, 66, 101 

inches diameter, with oh feet stroke. 

t 

Augusta Victoria, 459 feet long, 55J feet broad, 38 feet 
deep, and of 7661 tons. Triple engines, cylinders 41, 67, 
106 inches diameter, with 5| feet stroke. 

Hormannia, 500 feet long, 57 i feet broad, 38 feet deep, 
and of 8250 tons. Triple engines, cylinders 40, 67, and 
106 inches, with 5i feet stroke. 

Pttrst Bismarck, 502 feet 1 '^e, 57i feet broad, 38 feet 
deep, and of 8874 tons. Trij i, cylinders 43, 67, 

106^ inches, with 5J feet stroke. 
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like the old Inman and International Line vessels this 
fine quartette have adopted the three funnels, and 
abandoned the use of sail power, and make the passages 
across between Southampton and New York under seven 
days, taking about eight days to and from Hamburg. 

The other important German line is that known as the 
Norddeutscher Lloyd from Bremen, which was founded 
in 1856 by a Bremen citizen, Herr H. H. Meier, who 
succeeded in amalgamating the various steamship com- 
panies, coasting and otherwise, then existing, and forming 
out of them this gi-eat company. It was pi-actically con- 
structed in Febniary 1857, and commenced the Trans- 
atlantic service in June 1858, with the screw-steamer 
Bremen, 318 feet long, 40 feet broad, 2G feet deep, and of 
2674 tons, with inverted direct-acting engines, having 
cylinders 90 inches diameter, and 3^ feet stroke, indicating 
2500 horse-power. She was built by Caird and Co., of 
Greenock, together with three others, named the New York, 
Hudson, and Weser. 

Since this event a regular trade has been carried on, 
and many vessels added to the Norddeutscher fleet from 
time to time; in 1862* and 18G3 the Hansa and Ameriea, 
followed by the Hermann, Dentschland, and TTnion, all built 
by Caird ami Co. 

In 1868 a weekly service was commence<l from Bremen 
to Baltunore, and since then extensive oflfshoots have been 
created to the most distant [xirts of the globe. 

In 1881, under the spirited management of Herr 
Lohmann, the then managing director, new 171 knots 
express steamers, nameil the Elbe, Werra, and Fnlda, each 
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438 feet long, 48 feet broad, 34*6 feet deep, and of 5400 
tons, built by Messrs. Elder and Co., were placed upon 
the Ne>y York service, and were followed afterwards by 
the 18 knot AUer, Trave, and Saale, in 1885 and 1886, 
which were single screws, and had the first triple expansion 
engines in the Express Service (although not the first on 
the Atlantic, as already noted), the diameter of cylinders 
being 44, 70, and 108 inches respectively, with a stroke 
of 6 feet, and of 8200 indicated horse-power. Since then 
has appeared the Lahn, 19 knots, of slightly larger dimen- 
sions, from the Fairfield Shipbuilding Company, having 
triple engines with two high-pressure cylinders, each 32 i 
inches, one intermediate, G8 inches diameter, and two low- 
pressure, each 85 inches, with stroke of 6 feet, and indi- 
cating 9500 horse-i^owcr ; also in 1890 and 1891, from 
the Vulcan Shipyard at Stottin, the Spree and Havel, two 
fine vessels, 403 feet long, 52 feet broad, 34 feet <leep, 
and of (5063 tons, with tri])lo engines of slightly larger 
jxiwer. 

Owing to the gradual improvement of these fine vessels 
during the past decade, it will be noticed there is no 
great gap in their increasing spee<l, so that the service 
is carried ont with express boats, which make the passages 
to and from New York in fairly equal time. The vessels 
of the North German Line maintain a weekly service to 
New York, leaving Bremen and New York every Wednesday 
and Saturday, and calling at Southampton; also a weekly 
service to Baltimore, leaving Bremen and Baltimore each 
Wednesday. To enable them to carry on this great trade 
and the other brandies, the Company own a fleet of about 
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forty steamers over 1000 tons each, besides numerous 
smaller craft, and also possess their own graving and other 
docks, together with extensive works for the overhaul and 
maintenance of their fleet 

One of the principal lines doing an extensive business 
from Europe direct is that officially teimed the Soci^t<$ 
Anonyme Beige- Am^ricaine, better known as the Red Star 
Line, from Antwerp. This now extensive service was 
commenced by the iron steamship Vaterland, 320^ feet 
long, S8| feet broad, 31 feet deep, and of 2748 tons, with 
two-crank compound engines, having cylinders 40 inches 
and 80 inches diameter, and stroke of 3| feet She sailed 
from Antwerp on January 19th, 1873, for Philadelphia, and 
was followed afterwards by the Hederland and Switzerland 
in 1873 and 1874. 

It is interesting to note that these vessels, which were 
built and engined by Messrs. Palmer, of Jarrow, were the 
first ever built to carry petroleum in bulk, in which an 
extensive trade to Antwerp was then commencing. As, 
however, the passenger trade was also carried on by 
these vessels, the carriage of petroleum, owing to the 
restrictions of the supervising authorities, was not pro- 
ceeded with. 

Owing to the continued expansion of their trade, other 
vessels were soon added to the Red Star fleet, the Belgen- 
land in 1878, and Bhynland in 1879, built by the Banow 
Shipbuilding Company, and later by the Zeeland, Waes- 
land, and Pennland, which under the respective names of 
the Java, Bussia, and Algeria, were previously known in 
the Cunard fleet Following them came two fine vessels. 
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known as the Westernland and Noordland, from the yard 
of Messrs. Laird Brothers, Birkenhead, in 1883. 

In 1889 the last addition was made to the fleet by 
Messrs. J. and G. Thomson, of Glasgow, who built a fine 
high speed single-screw steel steamer named the Friesland, 
430 feet long, 51^ feet broad, 35 feet deep, and of 0800 
tons, with triple expansion engines, having cylinders 35 2, 
56, 89 inches diameter, and ik feet stroke, and with a 
working pressure of 100 lbs. 

With this fine fleet a regular weekly first-chiss i>as- 
senger and emigrant service is caiTiod on to New York, 
and a secondary one fortnightly to Philadelphia.^ 

Of the Tmnsatlautic lines trading from France the most 
important is the Compagnie Geuemle Transatlauti(|uc, 
which commenced to run from Havre to New York in I8Gi 
witli English-built iron vessels, from the Arms of Mossi's. 
Napier and Sons, on tlie Clyde, and Messi-s. Palmer, on 
the Tync. The French comixiuy, like the other numerous 
lines, lias gradually increased its fleet and cxiKindod its 
services, and now )x>sse.ssos a magniflccut fleet of steamers, 
the fuiest of wliich arc vessels of largo size and good 
spee<l, constructed some years ago to maintain a place 
amongst the utiier express lines to New York. One of 
these ves.sels, La Normandie, was built uf iron at Barrow, 
in 1882, with engines having six cylinders, cones |K)nding 
to those of the City of Rome; she was followed by La 

' Owiug to tlic forinali'.'U uf tlic uvw Amvriaui Line (unlicctl uii ]». 
53), of which tliJA line is an integral j»art, new vei^.s*l.s are lH*ing built 
in Philadclpliia, and the steanier^ are in future to make Suutliauiptun 
a port of call. 
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Bonrgogne, La Champagne, aud La Bretagne, the two 
latter being constructed at the Company's own works at 
St Nazaire ; they are each 495 feet long, 52 feet broad, 
33^ feet deep, and of 6900 tons, with six-cylinder compound 
three-crank engines. 

In addition to these four vessels another fine twin-screw 
steamer, named La Touraine, built at St. Nazaire, has 
been added in 1891, which is 520*3 feet by 56 feet broad 
aud 34^ feet deep, but although a fast vessel she has not 
yot surpassed the speed of the Gennau boats. 

Other French lines trading in the cargo service are the 
Churgeurs Rcunis, Compaguie Comuierciale, from Havre, 
uud the Compaguie Bordelaise, from Bordeaux. 

From Italy Rubattino's iniineiiso fleet keeps up a service 
bctwccu the Mediterranean and New York, iis does also 
tlie Fabrc Liue; from CoiK»nluigcn the Thingvalla Line 
began in 1879, and carries on tlic only direct service from 
Denni.'irk, to New York ; all imiK)it:iut addition has been 
made to tliis fleet, in April 1893, by the purchase «jf the 
White Star Liner Celtic, which is now known as the 
Amaraka. 

This line became noted a few years ago tlir4mgli the 
roundcring, in April 18S1), tif one of their ves.sels, the 
Danmark, when not a life was lost out of 734 souls on 
board, all having been rescued by the Missouri, of the 
Atlantic Transport Liue from L<jndon. 

In 1872 the Dutch line, officially style«l the Neder- 
landsch Amcrik:ian.sche Stoomvuart Maatschappij, of 
Rotterdam, but known in this country jis the Netherland- 
American Line, commenced a regular passenger and freight 
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service to New York. By the purchase in recent years of 
several of the well-known Liverpool liners, as the Baltic, 
Republic, British Empire, British Crown, and others, they 
have established an excellent service between Rotterdam 
and New York, the steamers now being known under 
such names as the Veendam, ITaasdam, Eotterdam, and 
Amsterdam. 

Other lines trading across the Atlantic are the Spanish 
Conipauia Transatlanticn, also the Bensaude and Andreseu 
Lines, under the Portuguese flag, from Lisbon to New 
York, calling at the Azores. 



CHAPTER DL 

THE WORKES^G OF ATULXTIC LINES. 

Like the other sreat oriranizatiocLs fonaed in the uine- 
tecnth century for the use aii'I convenienoe of man, the 
ocean stcain.ship companies t- titer su much into the roatinc 
of life, that a brief glance into the manner and means bj 
which the current— or circiiLitiuu — of the beautiful Tcssels 
is kept up i;§ likely to be of interest to many and useful 
to Some. 

In cou;ii<ioring the subject, it will at once be apparent 
th;it it IS nece?«&iry for tiie successful working of a Steam* 
xiiip Line that there should be one leaiHng head to guide 
the entire organization, whether it be under public or 
private ownership. Acting un»1cr him comes the directing 
niiiff, which i.*^ practically in two separate sections. These 
may \r*: tcrni«;d the " In.'^ifle " and "Outside" sections. 

The *• In.^idc " scfjtion comprises the partners, directors, 
c/r maikigers, and, in D>nj unction with them, the heads of 
th#* variou.^ (Icj^rtments which are carried on in the office, 
•uch OA the finance, accountant's, freight (inward and oat- 
wardy, jjaAsenger, and oftentimes insurance departments. 
To the flame section belongs the arrangement and 
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conducting of the various negotiations, incidental to the 
general business of the line — ^such as, the carriage of 
passengers, freight, and mails ; the fixing of the sailing 
schedules ; and the thousand and one details which must 
be fully worked out with the various connections, scat- 
tered throughout the portions of the world in which the 
line may be dh'ectly or indirectly engaged ; also arranging 
with the feeders or carriers, consisting of the various 
railways and steamboat lines, running more or less in 
conjunction with them ; and also, if they be mail stcamei's, 
advising and confemng with the postal authorities, to 
insure dispatch and regularity in the transmission of the 
nmils and generally the utmost efficiency and safety. 

The duties of the various heads of the departments are 
apportioned to men of great experience in their special 
line, so that each may be worked to its utmost capacity. 
The chief of the freight has for his duties the tracing, 
following up, and securing for his line the carrying uf 
every kind of merchandise, machinery in transit, bread- 
stuHTs, dead meat, live caittle, bullion, and so forth, which 
it is iMKSsible to secure. In the passenger branch the same 
restless energy exists in spreivling the great network uf 
alluring advertisements — handsome pictures of the 
steamers, accounts of fast passsige^, details of sicconimoda- 
tion — by the aid of active agents in every town of the 
various countries likely to use the watery highway on 
which the vessels of his line come and go. 

The chief of the accountancy department, as the name 
indicates, has to keep straight the financial concerns of 
the whole undertaking, conmienciug at the first great item 
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of capital accouut, aud going down through the immense 
number of departments in what may be called the home 
district, to the smallest transactions of all tlic branches 
aud agencies in outlying foreign ports. 

The more important matters of the line — such as the 
building of new vessels ; the opening up of new services ; 
the regulation of times of sailing; carriage of mails; 
agreements with governments ; arrangements for charter, 
and such like — ^are, of course, retained in the hands of the 
principal aud his paituers or directors, and nothing is 
known of them outside until their proceedings are matured 
and definitely settled. As soon as any new step has been 
decided upon, the heads of the various departments are 
called upon to report and to point out the various details 
requiring dcvclopiueut or improvement, each in his own 
special line, aud fruui time to time proceed to the shipyard 
and engineering works, and regularly insitect the progress 
of tlie work, consulting with the owners and builders as 
tlie work advances, with a view of securing the latest and 
most modern arrangements. 

The system by which the whole of the various depart- 
ments and staffs are engaged in keeping up the working 
of the steamers i.s sumewhat as follows : — On the arrival 
of each ship in the home (xirt, the commander rejKuts to 
the head oftico the more important events and occurrences 
of the voyage, and the heads of the three departments — 
deck, engine, and steward's — return a complete "indent" 
of the overhauling or work necessary in their divisions to 
their resiK*ctive Superintendents. The latter then go into 
the various matters, satisfying themselves that the work 
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on the list is requisite, and orders for the >York to be 
carried out are then given to whichever branch of the 
shore staff it comes under. 

At the same time that this overhauling "indent" is 
handed in, a complete list is furnished of the stores con- 
sumed, of the quantity remaining on board, and of what is 
required for next voyage. This is also scrutinized by tlic 
Superintendents, and tlien passed on to the vaiious officials, 
to have the articles supplied in good time for the next 
sailing dat«. Should there be any extensive or heavy 
repairs to be effected, or any important alteration to be 
maile, the Superintendent of the dejxirtnient in question 
then brings the matter forwanl before the princiimls, and 
the details of the work (or, if necessary, the substitution 
of one vessel for another) arc tlien arranged mutually with 
the other Superintendents. 

In order to insure elfective and jKrfect working, regular 
Hxed meetings of the partners, managers, and su|K*r- 
intendents are held, at which (lie connnanders then in 
I)ort also attend, and the various matters which from tinte 
t<i time require general attention are discus.sed and 
arnuigeil, so that each depiirtment is krpt tliorcughly in 
touch with, and cognixant of the doings of the other. As 
it is impossible always U) detine the limits of where mic 
resixinsibility ends and the other licgins, the utility and, 
indeed, necessity of this system is obvious. 

Turning now to the other great section, the "Outside/* 
this, like the *' Inside" section, is conducted under the 
lieail or chief, with the other partners or managers acting 
in conjunction witli the heads of the engineering, sailing, 
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and victualliDg departments which are actually engaged 
in working the steamers. 

The most important is naturally the engineering depart- 
ment, which embraces almost innumerable divisions, for 
all of which the Superintending Engineer is responsible. 
It is this department upon which, when a new steamer is 
about to be taken over from the builders, devolves the 
duty of ari-anging the engineering staff on board the 
vessel. This class ranges from the sailing chief engineer, 
with his staff of engineei-s, electricians, and refrigerating 
engineers, down to boiler-makers, greaser's, firemen, and 
trimmers, and amounts now-a-days to a small army of over 
200 men in all. 

A very important duty is the up-kecp and maintenance 
of the whole machinery of the vessel, not only in the 
engine department, which alone comprises upwards of 
forty different engines, besides the main engines, but also 
the auxiliary apparatus skittered throughout the vessel, 
such as windhisses, winches, steering-gear, and othei-s, and 
the various parts of hull and deck which are subject to 
wear and tear. To these recpiirements must be luUled the 
incessant wants of the [lassenger departments, in the way 
of re-arrangement and extension of saloon or emigrant 
accommodation, the supplying and overhauling of the exten- 
sive fittings of the culinary and pantry branches, with the 
numberless minor but important requirements of a floating 
hotel. 

To effectually fulfil these multifarious duties the 
Superintending Engineer has under his charge extensive 
^pairing works, in which are located the various machines 
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and tools required to carry on the work of the different 
branches of manufacture and repair. Engineering, forging, 
smithing, brass and lead-founding, boiler-making, and 
general iron and steel work, plumbing, whitesmith's and 
tinsmith's work, brass-finishing, painting, carpentering and 
joinery, pattern-making, boat-building, sawing, leather 
working, laundry work, upholstering, electrical engineer- 
iugf nggii^gi sail-making, electro-plating, and other kindred 
matters, are all placed under responsible foremen, who 
again, in most cases, have charge of a considerable staff to 
carry out the work on board when the vessels are in port. 
In the works are extensive stores, containing all the 
necessary articles constantly in requirement by the dif- 
ferent departments, so that the vessels may be conipletely 
overhauled and outfitted by the line's own establishment 
and staff. 

The other important department of the marine or 
"deck," as it is more commonly called, is under tlie con- 
trol of the Marine Superintendent. This gentleman is 
responsible both for the general work of the ship in port, 
and for the efiicioncy of the navigating stxiff at sea ; the 
latter consisting of the coniuiander, officers, boatswains, 
quartermasters, and crew. The numerous other duties 
connected with the docking and berthing on arrival ; the 
manner and rate of discharging and loading of cargo; 
cabling, and outfit fur the coming voyage, also fall to his 
care. Acting with the Engineering and Victualling Super- 
intendents, he generally, also, arranges for the work of the 
other departments which may require attention previous 
to commencing the next voyage. 
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The nature of this superintendence varies for almost 
every trip. At one time it is to extend or improve the 
saloon accommodation ; at another, it is to arrange for dry 
docking, for the overhaul of machinery, or for surveying 
purposes. Sometimes the cargo holds may need attention ; 
at others the meat chambers require alteration ; on another 
voyage more extensive emigrant accommodation is needed ; 
and, at all times, the equipment either in sails (which, 
however, are rapidly falling into disuse), or running-gear, 
or lifeboats, or such-like subsidiary requisites claim vigi- 
lant attention. Every now and then it is necessary to 
open-up, place in position, and exi)ose all the various 
pump-gears, fire-hose, boat appliances, ct hot' r/nucs omn-e, 
for the annual inspection of the supervising authorities. 
Added to all these duties is, to a certain extent, the work- 
ing of the freight at the quay side, for although this is 
controlled from the office by the freight department, it is 
necessary that the wharfingers and stevedores who mani- 
pulate it should work to suit the state of the ship. 

Then comes the preparing for the voyage : seeing that 
the cargo and coaling is thoroughly coni]>leted ; hatches 
and openings secured ; decks washed down ; and all niiode 
straight Jind fair, ready, with fit officers and crew, to 
receive the passengera and mails on the advertised date, 
and to pass the inspection, n<»t only of the Government 
officials, but also the critical and exacting scrutiny of the 
partners or managers themselves. 

The third division of the "Outside" section — the 
victualling department — is also under the charge of a 
responsible Superintendent, to whom is intrusted the 
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entire management of the stewards' department, the con- 
trol of the outfit of the linng-quarters both of the pas- 
sengers and the leading sections of the crew, and the 
victualling throughout, including the supply of wines, 
medical requisites, and other articles necessary for the 
wants of so large a floatiiK^ population. Besides the 
shore staff, the Superintendent is assisted on board by the 
purser, who generally takes charge of all the ship's papers 
and documents relating to finances, passengers, and freight; 
and who also, assisted by the chief and second stewards, 
supervises the working of the large staff recjuired in the 
distribution of the saloon passengers in the berths and 
places assigned to them, in preparing for the daily meals, 
and in arrangements for cooking, baking, etc., so that (he 
whole working may be such as to give satisfaction, in.suro 
cleanliues.s, and secure all necessary attention to each 
individual, whether in the state-rooms, saloon, or smok- 
ing-room. Another of the important functions of these 
officials is that of keeping a check iiptm the supply of the 
immense quantities of food and drink which are in almost 
continual demand. Not an unimj»ortant object of atten- 
tion for the Victualling Superintendent is the ronrrange- 
ment of his staff, with duo regard to the perpetual 
fluctuation in the number of |>assengors, as at cme time 
the ves.sel may be full, and at another have but a few to 
provide for; .so that, if too many hands are ship])ed, there 
is not work f«»r them, and, on the other hand, if too few 
are shipped, the complaints of want of attention come in 
volumes from disappointed travellers. 

To illustrate the elaborate system necessary for the 
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actual working of a twin-propelled Atlantic liner, it is 
only necessary to describe the general routine of the 
various departments, beginning with the news of her 
coming arrival in the Mersey, which is generally received 
by telegraph from Queenstown, and again from Holyhead. 

On the news being received in the general management 
division of the office, the expected hour of arrival is at 
once communicated to the Post Office and Custom House, 
and an hour appointed for the steam tender to leave the 
landing-stage to meet the liner in order to take off first 
the saloon, and afterwards the other passengers, while if 
the mail be a heavy one, a special tender is set apart for 
It The passenger department, on being informed, gener- 
ally communicates the hour of the tender's departure to 
the various hotels, railway companies, and others directly 
interested, and makes preparations for the landing of the 
passengers and the examination of their baggage by the 
Customs. 

With this tender goes tlie Victualling Superintendent, 
accompanied by the Healtli and other Goverument officers 
whose duty it is to pass the ship for entrance into port, 
and grant penniasiou for the disembarkmeut of the 
|>assengers. 

On the arrival of the various papers and documents at 
the office, the ship is entered at the Custom House and all 
the necessary formalities are gone through to allow the 
work of debarkation to proceed, wliilst tlie clerical depart- 
ment at once commences the work of sendincf out advices 
as to the supplies of coal, and the delivery of outward 
freight on quay for the next voyage. 



CHAP. IX.] THE WORKINO OF ATLANTIC LINES. llo 

Tho Marine Superiateudent and his departmeut, ou 
bearing the time of arrival, make all arrangements to 
dock and berth the ship as soon as possible after arrival, 
and get ready for the discbarge of cargo, and the re-coal- 
ing. After the vessel is docked, the crew are paid off in 
the presence of a Board of Trade officer as soon as con- 
venient, and now-a-days are at once signed on again for the 
next voyage. The chief officer then submits his " indent" 
for repairs, stores, and requirements for the next voyage, 
and this document guides the Marine Superintendent in 
his arrangements when the vessel is in dock. 

As soon as the vessel is moored, work is commenced 
by the stevedores. The hatches are opened and the dis- 
charge of the cargo is busily proceeded with by a small 
army of men, some unloading and others coaling for the 
coming voyage. Immediately the holds arc empty the 
re-loading is commenced, so that no time is wasted, and 
it is no uncommon thing to discharge MOO tons of inwani 
and load 3000 of outwani airgo, and also put about 2000 
tons of coal into one of these vessels in about two working 
days. 

In the engineering dopiirtment the work, although, 
altogether out of the public sight, is much more exten- 
sive. As soon as the engines are stopped, tho large staff 
is started to wipe down the machinery, blow down the 
boilers, or otherwise let off steam, and generally prepiire 
the whole for inspection and overhauling. 

The simpler portion of this is done at once ; and when 
the chief engineer's *' indent " has been through the hands 
of the Superintending Engineer, the important or heavy 
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work is proceeded with ; both the sea-goiag and shore 
staff working conjointly, i\s the former are altogether re- 
si^ousiblc for the proper overhauling and adjustment of 
' the moving parts, so as to insure good working at sea. 
The boilers after being cleared of the enormous quantity 
of ashes, soot, and nibbish, always consequent on such a 
large number of furnaces, are carefully cleaned out ; if 
necessary the inside is scaled, and the whole is thoroughly 
overhauled by the ship's boiler-niakei*s and the shore staff 
under an experienced foreman, and also under the keen 
supervision of the chief and second engineers, who are 
thoroughly alive to the fact that good work in port means 
less trouble at sea. 

In addition to this work there is also the overhauling 
of the machinery in other parts of the vessel, and the 
sundry repairs required in the other departments, which 
only can be effected by skilled mechanics. 

After the passenger department has finished with the 
disembarkation of the passengers, the chief steward turns 
liis staff to clearing away and sorting the numerous articles 
dc royayc which have been in use tiiroughout the trip, 
some being put aside for next voyage, and others sent to 
the company's works for repair or overhaul. Of these, by 
far the most extensive is the " linen," as it is generally 
termed, and it may be here mentionc<l that so extensive 
and complete are the laundries that the whole of the table 
and bed-linen for over 300 saloon psissengers can be re- 
tuiiied to the ship in the space of forty-eight hours ready 
ibr use, thoroughly pressed and aired. As soon as the 
clearing up has been done and the Victualling Superin- 
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tendeut has passed the "* indent,'* the saloon, state-rooms, 
and other quarters, together with all furniture, are 
thoroughly overhauled and refurbished. Tlie galley and 
pantry meanwhile arc also beinjj attended to by their 
respective stuffs, aided here again by the shore staff, and 
the various cooking and serving utensils are replaced or 
sent to the works for repair. It is almost impossible for 
an outsider to realize the immense quantity of large and 
sniull articles which continually require repair or renewal 
in this department of large passenger vessels, and for the 
large liners an immense staff of tinsmiths is required to 
be continually at work, both in making new and patching 
up worn articles. 

Another class of men kept cuntinuously at extensive 
work are the carpenters and joiners, and also cabinet- 
makers, who, under an experienced foreman, are constantly 
engaged in the saloons, state-rooms, steerages, deck-houses, 
hatches, stores, and crew's (juaiters. The elaborate and 
extensive lavatories now-a-da^'s re4uired, also command 
the constant attention of exi)erienceil plumbers, owing to 
the labyrinth of \npQ arrangements in the ship, which 
supply fresh and take away the waste water. 

Draughtsmen are also constantly occupied in noting 
and making drawings of the changes and alterations 
continually being effected, both to keep pace with im- 
provements and to further eoononiixe. 

Besides all these hands directly en^'a^ed in work about 
the ship, it is necessary to retain, both at the quay side 
and the w*orks, a large staff of book-kec|)ers, clerks, and 
time-keepers to attend to the extensive wants of the 
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clerical departmeut ; and in addition, reliable watchmen 
to take charge during tlie hours when the workmen are 
off. One officer and engineer are also required to be on 
board, and certain others of the steamer s crew ready to 
act in case of fire or other casualty. 

In addition to the overhauling for an ordinary stay in 
port, must be reckoned the very great extra work entailed 
if there be any heavy machinery to replace or any mis- 
hap on a voyage to repair, and also when the annual 
Boaixl of Trade inspection required by law on all pas- 
senger vessels becomes due, as the vessel must then be 
put in dry dock. To this requirement must be largely 
attributed the excellent conditions and regulations now 
existing on all passenger vessels, although great credit also 
must be given to the enterprising owners, when urged by 
competition, for going even further than the requirements, 
in adopting all possible means to increase the safety and 
comfort of their passengers and crew. 

In order to show the excellence of this annual inspec- 
tion wliich is invariably carried out by the Boaid's own 
Officials (men of tried experience;, it will not be out of 
place to brielly describe the routine and conditions neces- 
Siiry to obtain the renewal of the psisseugcr certificate. 
The first thing is to pay into a mercantile marine office 
the necessary fees, which vary in amount according to 
tonnage, at the same time giving notice of where the 
vessel is lying, and also the hour she will be residy in a 
graving dock for the purpose of allowing the surveyor to 
•'sight/' otherwise carefully survey the bottom, propeller, 
and all other fittings not visible afloat, which must be 
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done before any painting or exterior work is eflfected. 
This is looked upon as the most vital point of the survey, 
the passenger certificate always dating fwm the day of 
sighting. 

Other matters examined by the surveyore are the deck 
and other fittings and gear ; the holds ; and the hand and 
steam bilge-pumps, which must have all pai-ts actually 
shipped in place, and the valves and interiors open for 
examination ; in addition as many of the bilge strainer 
boxes as possible must be exposed, together with as many 
of the limbers,^ in oiiler to examine the stnte of the 
cement in bilges and to note any signs of working of the 
ship itself. The bulkliead .Muices- must also be turned, 
the water-tight doors closed .nnd oponetl, the handles and 
fittings for these being permanently attached or suspended 
in convenient position alongside. The fire-hose must be 
connected to the water sorvioo, .in«l ho stretohc<l out for 
iaspection with projecting nozzles attached, and connecting 
keys in place. 

The elaborate ci^uipment of boats has U^ receive careful 
attention ; each must l>e uncovorod and actuallv have on 
lioanl the necessary sails, masts, y«"'ds, oars, tholo-pins, 
and rowlocks, attached with stron*; chains; rudder and 
tiller ready in place. i»hi.i;s, kiilers, two fresh-water 
breakers or casks, hread-tink. life-bolts, and axe, so that 
each article can be tlmrou^lily inspfctotl. 

* " LiiiilK*r.V' tlie sjxice.^ K»t\v«'t'n tin* IV.iiiif* **( llu* vo«"«*«»l in tin* 
hottotii uinlcr the critiuj^. 

- " Bnlklioatl s!iiiroH'*are tlie valw.^ in iIm' 1.ii1klicrt«l, iti*., run- 
ning t1iron«Ji the bii1kheii<ls. 
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The capacities and lowering arrangements of the boats 
— which are strictly defined, not only by the British but 
also the United States authorities — must be up to standard, 
and a complete list of their sizes and capacities, when 
required, must be haudeil to the surveyor; the boats must 
also be lowered into the water to test the gear and their 
water-tightness. 

All the scheduled signal and spare lamps must be cleaned 
and open for survey, the various fog-horns, rockets, etc., 
for niglit signalling, and the soundins^ lonxls, must l>e 
submitted to inspection. 

Tlic anchoi*s must also be cleaned and scni[)ed, with 
the official and proof uumbor.s distinctly visible, and, in 
dry dock, the whole of the cables must be run out in the 
bottom of the «lock and have the shacklo-pins all backed 
out, so that the numbers may be verified with the certificates 
of t^sts. 

A still more extensive survey has to be gone through 
in the machinery departments ; the wholi* of the working- 
parts, such as cylinders, valves, piston.s, pumps, crank-pins, 
bearings, safety-valves, fresh-water condensers and other 
portions must be opened up for inspection, also the boilers 
both in the steam and on the fire sides ; it is also'necessary 
at .stated intervals to take o(T the proiiellers and draw 
in the stern shafts for examination. This precaution is 
now generally taken every twelve mouths by most of the 
lea<ling lines, a practice strongly to be commended. 

In afldition to these requirements all the official pajM^rs 
of the ship, namely, .ship's register, the various certificates 
relating to the compasses, chains, and anchors, and also 
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those of the captain, chief and second ofRcers, and chief 
and second engineers, have to be presented for notification. 

After all these steps have been completed, the Board's 
surveyor has to send to the principal office in Whitehall, 
London, a declaration made by him stating that the ship 
is complete in all requirements. On receipt of this the 
certificate is fonvaixled to the owners, which allows her to 
carry passengers for a stated period. 

When it is remembered that, in addition to all the.«;o 
requirements, very extensive rules and regulations of 
the Board of Trade have to be complic<l with by the 
builders of the ship and machinery previous to the ves-scKs 
obtaining a certificate, it is evident that but little is left 
to be desired in the thoroughness of the protection afforded 
to the marine travelling public by the British Legislature ; 
and when the enactments are carried out by the surveying 
staflf with much ability, intelligence, and willingness to help 
at all times, as the author has experienced for over fifteen 
years, there is no doubt they prove a strong incentive to all 
concerned to aim at and achieve a higher grade of perfec- 
tion in the safe and perfect working of high-speed passenger 
vessels even than that now reached. 

True it is that now and again murmurs of discontent 
arise from some enterprising builder or engineer, or from 
some far-seeing shipowner, who finds a restriction placed 
on some new untried ailvance ; but if a successful trial 
proves a new idea to be satisfactory and safe so far as 
liuman life is concerneil, which is the Board of Trade s first 
requirement, then ready acceptmce may be obtaiucil, evon 
if outside the usual authorized forms. 
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In addition to this annual inspection in the home ports^ 
another has now-a-days to be undergone by the surveying 
staff of the United States Qovernment, who, some twelve 
years ago, enacted a law which rendered it compulsory for 
all vessels carrying passengers from the ports of that 
country to have a certificate, granted on somewhat similar 
conditions to the British regulations. 

Returning now to the direct working of the ship: as 
soon as the advertised date for sailing draws near, the 
"Outside" section having had the work on board com- 
])leted and all departments in order, steam raised and 
engines tried, and everything ready to receive passengers, 
while the " Inside " section has transacted all its portion of 
the work, definite dates are announced for the embarkation 
of first the steerage, then the second class, and finally the 
saloon passengers. This may take place at the loading 
berth in the company's dock, but more generally from the 
landing-stage, a notice of these hours being widely circu- 
lated. At a certain specified hour the official clearance 
takes place on board, which means the passing of the ship 
by the Health and Emigration officers, as well as by the 
Board of Trade, the Customs clearance having been ar- 
ranged previously, .so that the vessels may go out of dock 
into the river and await the passengers and mails. 

The form of clearing a vessel is carried out by two 
Government officers, one being a sea-going officer of tried 
experience from either the Royal Navy or Mercantile 
Marine, and the other a fully qualifie<l medical man; 
these two gentlemen uj^on arrival proceod to examine the 
st^eerage ))assenger accommodation as to sleeping, lavatories , 
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exits, ventilation, and other necessaries; aftervirards each 
individual steerage passenger, adult or child, has to pass 
the medical officer, to provide against the chance of any 
infectious disease on the passage. The medical outfit is 
subjected to examination, and the entire crew has to be 
mustered and pass the inspection of both officials, so as to 
insure their being fit and able men for their respective 
duties. A careful examination is also made of the life- 
boats, some being lowered into the water, and often an 
inspection of other details, such as night signals and 
rockets, the supply of fresh water, freeboard, etc. The 
necessary papers being filled in and signed, the vessel is 
cleared, and ready to proceed to sea as soon as the saloon 
passengers and perhaps mails are on board. 

The embarkation of the saloon passengers, which, as a 
rule, is the final scene, takes place from the dock or 
landing-stage at a convenient time shortly preceding that 
at which the vessel gets under weigh, and is accompanied 
Mrith much bustle and stir but no confusion, everything 
being done systematically. 

The celebrated landing-stage, which plays so useful a 
part in the coming and going of the Liverpool Trnns- 
atlantic liners, is one of the most important appurtenances 
of the great ]x>rt on the Mersey. Notwithstanding its 
close proximity to the surface of the water, it was com- 
pletely destroycil by fire on July 28th, 1874. This 
disaster was occasioned by some workmen, who wore 
working near the embayment in the stage, allowinsi^ a 
nake<l light to set fire to some of the creosoted woo<len 
beams then existing below the deck of tlic stage, and 
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owing to the inflammable nature of the material and to 
its inaccessibility, no effectual means could be found to 
extinguish it, so that the whole structure, extending 
nearly half a mile, was totally destroyed. No lives were 
lost, but the reconstniction of the stage occupied a con- 
siderable period, and entailed a cost of over £250,000. 

Upon the arrival of the tender with the saloon passengers 
alongside the ship, the commander and ofScers are in 
attendance at the gangway to receive them, and all the 
stewards ranged ready, under the purser and chief steward, 
to direct them to their different rooms and berths, and 
attend to the removal of the smaller baggage ; the larger 
baggage (which is despatched by another tender) being 
stowed by the deck department in quarters specially set 
apart for it. After a short period, the whole of the pas- 
sengers and their baggage being on board, and all ready 
for sailing, the tender leaves and returns to the stage with 
the owners or representatives, and officials of the company, 
and, if the state of tide permits, the vessel gets under 
weigh at once under the supreme charge of the captain, 
whose station is on the navigating bridge. With him is 
also the pilot, whose duty it is to navigate the vessel 
through the channels and passages for which be is duly 
licensed. There is also on the bridge, alongside the 
captain and pilot, the fourth officer, whose duty is to 
transmit the engine-room and steering orders. 

The chief officer's position when leaving or entering port 
is in the bow of the ship, to attend to the working of the 
anchor, and other duties in that quarter ; to attend to the 
st-ern, the second officer takes up his position on the poop ; 
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the third officer gives special attention to the prompt 
carrying out of the orders given to the quartermaster at 
the wheel, and so on, each officer having a proper station 
and duty assigned to him. 

In the engine department, aho» the duties of each of the 
staff are distinctly defined for the time of leaving an<I 
entering port; so that nothing is left imdone to secure 
systematic working throughout 

After the vessel has got fairly under weigh and cleared 
the channel, the "stand-by/' as it is technically termed, is 
dispen<«ed with, and the duties are changed for the regular 
watches at sea, not to be changed again until the arrival 
off New York, except in event of foggy weather coming on 
at sea. 



CHAPTER X. 

MACHINERY OF ATLANTIC LINERS. 

Although the type and coiistructiou of the engines have 
been generally defined in noting the steamers already 
mentioned, it may not be uninteresting to briefly review 
the changes in design of the machinery in use at different 
times. The first engiiies were of the side-lever type, which 
is illustrated by the sketch of the machinery of the Arctic 
(p. 125). The earlier engines in the Liverpool, President, 
and Sirius, were nil of this type, but lacked their finish 
and completeness, a\u\ also carried lower pressures, such as 
5 Ib.^. and 8 lbs. ikm* square inch ; with them the consump- 
tion jX)r indicate<l horse-power averaged ns much jis G or 7 
and even 8 lbs. of coal jier horso-power |»er hour. The 
design uf boilers generally used was that known as the 
return-flue boiler, ami served its j)ur|>«>se until the pres- 
sures became too lijorji for the huw area of flat surfaces 
exposed, which were found to want consi<lerable staying. 

The pressure carried in the earlier days was so slight, 
that in the log-book of the Britannia it was recorded on 
one occasion : " Broke tin* larlx^ard steam-pijK?, lapped it 
with canvas and ro|>e-yarn and procecih^l witli low pres- 
sure" meaning evidently 4 lbs. or 5 lbs. per square inch ! 
So much has been noted of this old vessel, that it is iu- 
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teresting to here give the names of the fii*st engineers who 
served on board. The chief was named Mr. Peter Kenneth ; 
the second, Mr. Thomas Brown; the third, Mr. James 
Bell ; the fourth, Mr. Robert Waddell, who afterwards rose 
to be chief engineer of the Sootia; and Mr. James 
Wardrop, fifth. 

The design of the side-lever ODgiae being fairly suitable 
for the paddle-wheels, was generally retained down to the 
Scotia, the last of the side-lever type, and it was still such 
a favourite as to induce modifications of it being retained 
for screw propulsion in the form of a beam-engine. The 
arrangement of this type is illustrated by the diagram of 
the engines of the Cunard steamer Etna, built in 1855, on 
p. 127. It will be noticed that the two cylinders are placed 
on the port side to work vertically up to the beam, the 
other end of which is connected to the shaft on which the 
spur-wheel is keyed ; this wheel gears into a pinion on 
the forward end of the propeller-shaft, and, with a view of 
obtaining a good disposition of the weights, the wheels 
were placed between the forward and after engine, of 
which the forward one only is shown on the sketch. 

This system of gearing for screw engines of what 
were then considered laige power, was introduced to 
keep down the high piston speed which would have been 
required if the engines had had their piston-rods and 
crank-shaft connected direct to the screw-shaft, the 
revolutions for a side wheeler ranging from 14 to 18 per 
minute, whilst those for the screw-shaft required to run 
from 40 to 80, 90, and sometimes even 150, which was 
then considered much too fiist for ordinary wear and tear. 
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Au interesting anecdote, which iliustrates the marked 
difference between the relative velocities of the paddle- 
wheel machinery and the direct-acting inverted screw 
engines, is often told of one of the older chief engineers, 
who had been transferred from the charge of one of 
the slow-moving paddles to a quick direct-acting screw. 
He was struck by the apparent working full speed of the 
engines, although the order from the bridge had been 
given to go slow ahead ; after surveying the situation for 
a moment, he called out to the second engineer, who was 
handling the engines, "The order is to go slaw, better 
slow her down at once." To this the second replied, 
*" They are going dead slow ; " on which the chief at once 
answered, ''Is that so? Well, they may get some one 
else to take chai'ge of this job, for I won't be in the 
engine-room when they are going full speed, as it would 
not be safe, they are sure to fly to pieces." 

Another form of geared engine for screw propulsioUi 
was the steeple type introduced in the earlier Inman 
steamers. Considerable trouble was experienced iu all 
these engines with the gearing, owing to the heavy wear, 
which required constant renewal of the wooden teeth, and 
it was eventually found that they gave more trouble than 
the engines connected direct on to the screw-shaft 

After the engines for screw machinery were arranged 
so as to be connected direct to the propeller-shaft, many 
types came into vogue, each line favouring its own form, 
the Inman adopting the horizontal trunk engine, first 
fitted on the first City of Hew York, built in 1861, the 
Cunard the inverted direct-acting in 1865 on the Java for 
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the Atlantic Mail Service, followed afterwaixis by the 
Guion and other lines. 

The Quion Line in its fii*st vessels adopted the inverted 
direct-acting engine, but afterwards changed, in the 
Wyoming and Wiioonsin, to the type having one vertical 
cylinder and one horizontal with trunk, both working on 
the same crank. They were followed afterwards by the 
type shown on pp. 130, 131, which were fitted in the 
Hontana. There was one inverted high-pressure cylinder 
working direct on the forward crank-shaft, and two hori- 
zontal low-pressure with return connecting-rods, one on 
each side of the vessel. The valves of these engines, as 
also of the Wyoming and other vessels, were of the Corliss 
type, as may be noticed by the shape of the cylinders and 
the parts marked A. 

Another peculiarity shown on this diagram is the 
vertical ash-shoot, into which the overboard discliarge of 
the circulating water is led. The idea of this shoot, which 
was first introduced on the earlier White Star boats, was 
to avoid the annoyance caused in passenger vessels by 
the putting of the ashes overboard, but it was, however, 
only a pai'tial success, giving rise, like many other con- 
trivances, to greater evils than it cured, so that it was 
eventually done away with on all vessels. 

Another feature of the two sister vessels, the Montana 
and Dakota, is clearly shown on the section, namely tlio 
excessive '* tumble home " ^ of the vessels about midships, 
which gave them a very peculiar appearance. 

' This term "tumble home" is used by nautical men to deuoUs 
the manner in which the sides of the vessels gradually recede 
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Since the geueral iatroductioa of the compouiid cugiues 
in 1870, tbe inrerted direct-acting type of engines with 
two cmnks has become almost universally adopted. 
Where tlie airangetnent of one high and one low- 
pressure cylinder has been departed from, it was generally 
to get more power by placiog the high-pressure cyliodor 
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above the low, tauJem typo, as instanced by the sketch 
of the first White Star boat's engines illustrateil on 
pp. 68, 69. Sometimes tlie high-pressure cylinder was 

inwards bom * little below tbe water-line lu tbc deck level ; tbie 
WM done U> n great extent in tbe old tliicC'declcer lincof-ballle 
dilp. 
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placed uaderneath the low; but all these designs have 
ODce more given place to the simple airaDgement of the 
triple compound engine with three cranks, illustrated 
herewith. Owing, however, to the great demand for still 
higher indicated tiorse-power, the tandem system seems 




again coming into vogue with triple engines, as it enables 
two high-pressuro cylinders to be placed above the two 
low-pressure, which, as already noticed, is the arrange- 
ment of the new high-speed vessels Campania and 
Lnoania. 

During the time the side-lever engines prevailed, gradual 
improvements were made in it by increasing the boiler 
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pressure, piston speed, and other details, so that its efficiency 
was immensely improved, as may be seen from the tables 
following, in which the particulars of the first vessel, the 
Savannah, are also given for the sake of comparison. 

The effect of the gradual improvements in the screw- 
propelling machinery is also clearly shown, the years 1850 — 
1854 practically representing the period of geared engines, 
the year 1861 the numerous forms of trunk (horizontal, 
diagonal, and other types), the years 1871 and 1881 the 
prevailing type of I compound' tilt hammer or inverted 
direct-acting, and the later dates the triple expansion 
type. 

TABLE I. 

PADDLX VPilSRiJS. 



Year. 


Dijiplrtcenicnt. 


Speed 
Pnipelletl. 


Indicated Ilonc- 
laent Ton. 


Fuel jxjr Indic.ito<l 
Ifome-powcr. 


1819 
1888 
1840 
1850 
1856 


1,850 ToiiJi 
1.980 „ 
2,050 ., 
6,500 „ 
8.700 „ 


6 KuoU 
8 „ 

114 M 

13i „ 


'0048 
•08 
•036 
•3 

-46 1 

1 


10 PoiinilA 

«-6 .. 
4-7 ,. 

4 ., 
307 „ 





ftCRXW 


VKHSBLH. 


2,910 Tons 


9 KnoU 


1 

•27 


3,200 „ 


10 .. 


•36 


4,950 „ 


IIJ ,. 


•33 


7,100 „ 


134 M 


•4 


12.800 „ 


17 „ 


1 


18.800 „ 


19 .. 


1-06 


17.270 ., ' 


20 8 „ 


1-07 


20,000 „ 


22 „ 


1-6 



1850 
1854 
1861 
1871 
1881 
1885 
1887 
1892 



6 PouikU 



4-5 




4 




21 




2 




2 




1-6 




1*4 





134 
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TABLE n. 



PADDLS VESSELS. 



Year. 



1838 
1862 



MnehiiMry 
Weight, PouudM 

Bnr Indioited 
onw'powor. 



1,500 
1»000 



PUtcm Speed, 
Feet per 
Minute. 



170 
860 



Displacement 
Tons. 



2,800 
8,755 



DiapUoement 

Ab.^rbed by 

Propelling 

Fewer, %. 



46 
40 



Indicated 
Hone-power. 



700 
4,000 



SCREW VESSELS. 



1850 


1,200 


1861 


800 


1871 


490 


1881 


490 


1891 


480 


1893 


490 



200 
800 
530 
680 
860 
1,000 



2.910 

4,600 

7.100 

12,300 

17.270 

20.000 



42% 
34% 
22% 
40% 
39% 
47^ 



800 

1,600 

3,000 

12,000 

18.800 

80,000 



By this it will be seen that high piston speed, which 
practically retarded the adoption of the direct-acting screw 
engine in early days, has increased, and is increasing, far 
beyond expectations. This must be viewed with satis- 
faction, owing to it being the great factor in the gaining 
of even greater horse-power in the future, which, as already 
noticed, will be looked for immediately on the production 
of a more efficient boiler.^ The proportion of displacement 
absorbed by the weight of the machinery and fuel shows 
in a marked degree the magnitude of the machinery now 
required, notwithstanding the very substantial reduction 
in weight per indicated horse-power, but, at the same 
time, it is remarkable that the displacement absorbed by 

^ Since Uiis was written a new fiinn of boiler, somewhat after the 
locomotive type, has been prodaced, which will, no donbt, enable 
another advance to lie made. 
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the machinery and fuel of the Campania is almost the 
same as in the liners of 1838, and something less than 
in 1840, namely, 47 per cent. ; but if the 30,000 indicated 
horse-power engines of to-day were to be built upon the 
weights prevailing in 1840, the machinery alone would 
nearly equal the whole of the displacement of that vessel 
(Campania), as it would reach 18,750 tons, and would 
require a consumption of something like 1500 tons per 
twenty-four hours. 

It is remarkable that since the introduction of the threes- 
crank engine, the number of disablements through the 
breakage of crank or tunnel-shafts has been considerably 
reduced during the last nine years, and the wonderful 
immunity from breakdowns which characterizes the vessels 
of the Atlantic Ferry is worthy of notice, although the voy- 
age is admittedly the wildest and most trying in the world. 
Taking the year 1892, although there were no less than 
4000 sailings from ports on each side of the Atlantic, only 
.seven breakdowns of machinery could be traced which 
caused serious delay, and only three total disablement^^ 

Such a gratifying condition of things, even in this age 
of unique achievements, is worthy of note, and, although 
redounding to the credit of both builders and owners in 
proving that the best designs, materials, and workman-ship 
have been utilized, it would be idle t^ deny that, were it 
not for the care and attention taken and given by the 
engineers at son, the men who boar the heat and brunt 
of the day, from the chief downwanls, the result wouhl 
not be so satisfartor\' nor the a4lvances which have been 
made become practicable. 
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The readiness and aptitude of these engineers to adapt 
themselves to all the numeroas demands made upon them 
by increasing improvements and refinements can be con- 
ceived, when it is borne in mind that the following ex- 
tensive additions have been made to their duties since 
1878, when, as already noticed, the indicated horse-power 
was under 6000 — ^namely, double bottom ships with their 
elaborate pipe and pumping arrangements, electric-light 
machinery and connections, refrigerating gear of all kinds 
and sorts, independent steam pumps for every possible use, 
fan engines for forced draught, ventilating engines, and, 
lastly, the multiplication of the propelling machinery, as 
where there formerly existed but two crank pins and six 
seta of cylinders and valves, there are now six crank pins 
and ten sets of cylinders and valves. 

These, added to the increased number of boilers and 
their attachments, must be seen to be realized, and yet in 
every case, thanks to their intelligent ability and close 
attention to duty, each new liner as a rule represents a 
still further advance upon those which have gone before. 

In describing the improvements made in the machinery 
of the express liners, it is remarkable what little advance 
has taken place of late years in the design of boilers, and 
it may not be out of place to here glance back upon 
the development of that important factor. In early 
days but little knowledge of boiler-making existed, and 
iron plate construction work generally was but little under- 
stood, and as there were practically no tools to help the 
manual labour, it may be readily conceived that low steam 
pressures followed as a necessity. 



CHAP. X.] MACHINERY OP ATLANTIC LINERS. 137 

The following remarkable quotations from a technical 
book of the period, showing how difficult it was to make 
ironwork absolutely tight, will be read with interest — 

** In iron boilers, when water Im first admitted after construction, 
linndreds of weeps or channels in the plates and rivets where water 
oozes are totally disregarded, the most important only being stoppe<l 
mechanically ; the rest are stanched merely by the rust the water 
has formed in its passage, and, the bulk of oxide being greater than 
that of the originid material, lingers where it is formed, and thns 
becomes a perfect iron cement, and the boiler tight" 

Being the easiest to construct, the rectangular flue boiler 
was generally adopted, and so long as the pressures were 
low it answered its purpose, but to the engineers of to-day 
it almost sounds like a dream to be told that a reverse 
valve must be fitted to each boiler to prevent a vacuum 
in the boiler, when the steam was low, which might cause 
it to collapse if it fell below atmospheric pressure. A 
peculiar addition to the machinery fitted to the Great 
Western was pumps working constantly, pumping the 
water out of the boilers into the sea to prevent undue 
accumulation of scale — a system which was continued for 
many years afterwards in the low-pressure days under the 
name of blowing off or brining. 

Almost the first successful change which was made firom 
the flat-sided flue boilers was that already noticed as being 
introduced by the Americans on the Collins liners Atlantic 
and Aretio, in 1849 and 1850. These were constnicted a 
rectangular shape, of plates |-inch thick, having 1400 
tubes in each boiler, 2 inches external diameter, fastened 
by expanding at ends as at present, but the tubes were 
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placed vertically, having the water inside lind the flame 
around them outside. Although these boilers gave good 
results, they never found favour with the English engineers, 
those adopted in this country being the boilers which are 
still extant for low pressure, namely, the rectangular mul- 
titubular boiler, with the tubes placed horizontally. This 
design of boiler was introduced on the Atlantic in 1852 
on the Cunard Arabia, the difficulty experienced in keep- 
ing the flue boiler tight and in order, at the higher 
pressures of 15 and 20 lbs. then coming into vogue, 
being very considerable. These boilers were built in two 
ways — one being the wet bottom, as it was called, owing 
to the furnaces having the water under them, and the 
other the dry bottom, in which the water space terminated 
at the sides of each furnace, so that the furnaces were 
altogether opeii at the bottom, which required an ash- 
plate to be fitted. This design of boiler answered its 
purpose admirably with pressures up to about 30 to 40 
lbs., but towards 1867, owing to still increasing pres- 
sures, the now well-known cylindrical boiler, with internal 
furnaces and return horizontal tubes, came into use, and, 
with numerous varieties of combustion chamber arrange- 
ments, has since become universally adopted in the Mer- 
chant Service, either as single or double-ended, and often- 
times modified to an oval shape. The question of super- 
heaters, which in the low-pressure days was so much 
talked of, has passed into oblivion, and owing to the high 
pressure now prevailing is not likely to be revived. 

As regards the placing of the boilers on boaitl ship 
many systems have been adopted. In the early days the 
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boilers were placed back to back, with furnaces fired fore 
and aft; later, one set of boilera were placed abaft the 
paddle-engines, and another set forward, thus requiring 
two funnels. Another system was to place the boilers on 
each side of the ship, with the backs to the ship's side, so 
that all the furnaces were fired athwartship from one long 
stokehole. Since the introduction of the double-ended 
boilers, however, the geueitd plan of placing them so that 
the furnaces are fired fore and aft has been adopted, and 
on large vessels this arrangement adapts itself well to the 
numerous bulkhead divisions. The heaviest plates used 
in the shells of iron boilers were those on the Wyoming 
and Wisconsin, which were 1| inches thick, the boilers 
being each 16^ feet diameter by 23 feet long, with ten 
furnaces in each, all opening to one combustion chamber ; 
but owing to improved appliances and the high pressure of 
to-day, shell plates of 1^ inches steel have been used, steel 
having come into use for marine boiler making since 187G. 
From the introduction, in 1868, of the cylindrical boiler 
now in general use down to the present day, practically 
no change or advancement in its efficiency has been 
effected to any degree, the altei'ations or improvements 
being in detail, as instanced in the adoption of the Serve 
tube, which of late is being largely adopted, and also in 
design of funiace, which, by being corrugated or ribbed, 
practically brought the triple-expansion engine into use, 
owing to readily allowing higher pressures to be carried in 
the cylindrical internal flue boiler, thus avoiding any radi- 
cal change in their design. Owing to the more or less 
general failure of all the patent water tube boilers triett 
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on ocean steamers, owners and engineers were and are 
reluctant to risk boiler experiments on a large scale. 

Before leaving the subject, however, it would be well to 
consider if it is not now time for an improvement to be 
looked for, and to turn attention to the want of a new form 
being introduced which would substantially reduce the great 
weight and space required by the present marine boilers. 

Of all the various forms used, marine engineers generally 
look to the locomotive boiler as coming nearest to meet 
their requirements. Several vessels have been fitted with 
a form of locomotive boiler in the past, but with disap- 
pointing results, notably H.lf .S. Polyphemus, in 1881 ; but 
great advances have been made since then, owing to the 
use of high-pressure steam rendering it necessary to pay 
particular attention to the feeding and general working of 
boilers at sea to prevent excessive straining, and furnaces 
coming down, also want of circulation, and undue formation 
of scale, etc. 

As a consequence, no liner now-a-days is without 
evaporators, feed-heaters, and feed-filters, which are now 
coming extensively into use. By the use of these various 
appliances, practically pure distilled water only is now used 
at sea, and thus removes one of the great obstacles to suc- 
cessful working of this form of boiler on board ship, so that 
it only remains for an enterprising Atlantic line and en- 
gineering firm to take the step and test it under the 
favourable conditions now existing. That this change is 
well worth considering may be seen from a comparison in 
a paper read before the Institution of Naval Architects in 
1888, in which, amongst several war vessels, are given two 
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of exactly equal indicated horse-power, one with modified 
locomotive and the other with naval boilers, the weights 
with water being 49 and 74 lbs. per indicated horse-power, 
respectively ; in other words, the locomotive boiler effected 
a saving in weight of 33 per cent., which, on the weight of 
the Campania, would mean a gain of 400 tons in earning 
weight. When this important feature, together with the 
saving of space amounting to over 6 per cent.^ is considered, 
there is no doubt the change will soon come about, as it 
will be a groat factor in enabling the still greater horse- 
power to be gained which will be required for the succes- 
sors to that vessel. It is, however, to be hoped that the 
same immunity from boiler explosion may be experienced 
in future, as in the past fifty years of the Atlantic service, 
no explosion has been recorded, although a few lives have 
been lost through minor failures. 

One other section of marine engineering, like the boiler, 
has practically undergone no change since its first use on 
the old side- wheel British Queen in 1838 — that is, the 
surface condenser, the arrangement and design being the 
same to-day, with slight improvements in packing the 
tubes. The condensing water is also circulated by pumps 
now generally of the centrifugal type. Up to date no 
attempts have been made, except on very small vessels, to 
utilize the motion of the ship through the water to cause 
the circulation, as was tried in former years. The only 
radical change is that, in order to reduce the weights, the 
shells of the condensers are now of either brass or copper, 
the former being most used. 

The introduction of the electric light, foix:ed draught. 
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and reCrigeratiog engines, has added many extraneous 
machines to the modem engine-room, and in the develop- 
ment of these auxiliary engines their construction has 
become a speciality of many firms, with the result that 
they are all of superior make, and do their work most 
satisfactorily, requiring but average care to keep them in 
order at sea. 

One of the most radical departures of recent years is of 
course the twin screw, which, as may be noticed, has 
brought about an alteration in the design of the stern 
from the single screw type long in vogue, and will no doubt 
be retained, owing to its simplicity, for many years to 
come, when moderate power and speed only are required. 

The simplest form for the twin screw, and the one 
generally adopted by tlie different governments, is that illus- 
trated on p. 51, which serves to show the arrangement of the 
Hew Tork and the Paris. This, as will be seen, does away 
with the screw port forward of the rudder, and allows the 
hull to be built solid out to it, the shafts being supported 
at the propeller by heavy brackets, as they are termed, 
and covered with a protecting casing to the stern tube. 

The other system is that adopted by Mcssra Uarland 
and Wolff, namely, the overlapping propellers. This 
necessitates a screw port, as in the single screw arrange- 
ments, but as this opening is no disadvantage, and the 
advantages of the design and the results obtained have 
been satisfactory, it is likely to be more extensively adopted. 
The arrangement of the after-part of the hull, as may be 
seen from the illustration on next page, is so designed 
that it is built with the frames and shell-plating projecting 
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outwards in the wake of the shafts, which forms a cou- 
venient recess inside the ship for the shafts ; it also possesses 
the great advantage of allowing the stern tube to bo fitted 
exactly as in the single screw arrangements, which gives a 
desirable support to the shaft and propeller, besides keeping 
everything as far as possible secure from danger. 

The designs of the propeller, like those of the boiler, 
have practically undergone but little change during the 
past fifteen years, the system of having blades bolted on to 
the propeller boss being now universally alopted for the 
express steamers, the material for the blades being man- 
ganese bronze, and for the bosses cast-steel or cast-iron. 
Up to the present the largest propellers yet mode have 
been those on the XTmbria and Etmria; these are 24} foot 
diameter, 33^ feet pitch, 21G scjuarc feet surface, and 
weigh about thirty-nine tons each, each blade being about 
seven tons. Of late the number of blades luis been re- 
duced on the twin-screw vessels from four to three, which 
has given a slight improvement 

When it is remembered that the cost of the manganese 
bronze for the propeller blades averages about £120 per 
ton, some idea of the costs of the machinery of the great 
liners may be formed, the four blades for one of these 
steamers costing £3360, and the boss about another £1000, 
80 that the total cost of the propeller alone, fitted in phice, 
is but little under £5000. 

One of the numerous rei|uiremouts neccssitatc<l of late 
years in the engine-room, owing to the great ailvancc of 
the steam-pressure, is the " Evaporator " as it is termed. 
This is required to make up the supply of fresh water for 
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the boilers, and is generally worked by the passing of 
steam through coils of pipes immersed in sea-water, and so 
boiling it, the steam being collected and passed into the 
boilers with the ordinary feed-water. The immense quan- 
tities of water used are clearly given in the account of the 
Teutonic's machinery (condensed by kind permission from 
The Engineer), with some other interesting data of the 
various matters of fuel consumption and such-like. The 
other feature of special note in connection with the modem 
machinery is the application of forced draught, which is 
now being extensively adopted.^ The two systems so far 
tried on the Atlantic are the closed stokehole principle, 
where the air is raised to a pressure in the stokehole by 
means of fans, and allowed to flow direct through the fires, 
so forcing the combustion. This principle has been exten- 
sively adopted by the various navies, but has been prac- 
tically found wanting in the heavy Express Transatlantic 
Service. 

The other principle is the one named after the gentler 
man (Mr. Howden) who brought it forward against 
much opposition and prejudice, and which was first in- 
troduced to the Atlantic on the steamship Ohio, followed 
soon afterwards by the White Star Liner Celtic. The 
results on those vessels were such as to induce the fit* 
ting of it on the White Star Tentonio and Ibyettio, and 

^ The tenu forced draught is used when artificial means are adopted 
either by means of steam jets as on a locomotive, or by forming a 
partial vacuum in the funnel, or by fans blowing or forcing air into 
the fires. The first record of forced draught by funs is that of the 
famous engineer John Ericsson, who fitted it on the steamer Gk>rsair 
in 1830, and later in the U^ waxihip Princeton in 1843. 
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also more receatly on the City of Farit, where it was fitted 
in lieu of tlic closed stokehole system, when the new 
machinery was fitted ou board after the breakdown. 
Another system of nitificial draught has recently been 
introduced which promises ii fnrtlier advance in the 
efficiency of marine boilers ; it is n combinutiou of several 
older forms, aud practically conies under the system 
termed imhiec<t draught, and is now tittod and being fittcil 
on board of several Atlantic liners. 

The MAcniN'ERV ok Teutosic asb Majestic. 

Tlie Tentonic nnd Hqettic mo jn-ojiellol liy t>vin-s<-i'cw 

triple-ox pi 1 1 ision engines, iudiciitii)'; iilM>iit I7,0CKl hoi'se-i>"Wfr. 




Tho cyliiidors nre 43 iiwh.-s + CS inclics + 110 iitchos x 
60 inches, Tlie high -pressure cyliu.Iors stiitul next the IwiltT- 
rooniK. Tlic enpine-i-ooiiiM ni-e over 5'l fwt Inii};. All lUo 
cylinders have jtistuu vsdvcK, two oich to llie inU'i-wiiHlintc 
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and low-presBore oylindera, and one to the high-preaBure 
cylinder. The condensw ia quite separate from the engine. 
It is cylindrical, of bwiss, some 20 feet long, and 7 feet in 
diameter. 

We Imve already explained that the ncrew-shafts are placed 




BO cloae together that the screws overlap 6 feet 6 incliea, and 
the starboard propeller is astern of the other by 6 feet Tlia 
propellers rerolve "outboard." A Urge opening is made in 
the dead wood to allow of this ^item of construction. Thwe 
are no rt«m bracket*, tbe hull being worked out round the 
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fiorott-slmft. :)imI fitte,! willi ;, -tmiig siM>it^n !.■ (astiiij: jii st,-p|, 
iviiicli cMxii^ tlic stoiii Lcniiiffs. 'Ilioiv is iio si-mv iillcy in 
tl.o onliiMi-Vsoiiso of tlip «,.,■! 




■■■t i; iiTii.-. |.ii,Oi. iii.vi.h.i..!, ).i..iiii.'.i ciiiiiti,,- In..- 

rivw-. uill, .-I siufii.-.. ..f !<» ..|.inro fifl f;i.Oi. Til.- i.v.i|--Il..i- 
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blades were cast of Parsons' manganese bronze from ingots 
supplied by the Manganese Bronze and Brass Co., Deptford, 
by Messrs. Harland and Wolff, Belfast. 

Steam is supplied by twelve double-ended and four single- 
ended boilers, containing seventy-six furnaces. The pressure 
is 180 lbs. They ai*e worked with forced, or rather assisted, 
draught, on Howden's system. 

The engines of the Tentonic indicate about 17,000 horse- 
power, sometimes of course a little less, sometimes a little 
more ; therefore, as the power is fairly equally divided among 
the six cylinders, each, regHi*dod as a distinct engine, indicates 
nearly 2833 horse-power. The energy transmitted to each 
crank-shaft is 8520 horse-power. It is far more easy to talk 
of 17|000 horse-power than it is to realize what its develop- 
ment involves. The boilers of the Teutonic have to pi-oduce 
about 120 tons of steam per hour, -with an absolute pressure 
of 195 lbs., the safety-valve load being 180 lbs. on the square 
inch. Of course the feed pumps have to deliver 120 tons of 
water into the boilers against this pressure every hour. The 
feed-water required for one hour would fill a cubical tank 
nearly 16| feet long, broad, and deep; for at 36 feet to the 
ton, 120 tons means 4320 cubic feet. The energy expended in 
putting this great body of water into the boilers is over 57 
horse-power, allowing nothing for friction in pipes or losses of 
any kind. Hie feed pumps really absorb about 120 indicated 
horse-power* The total feed-water for one day of twenty-four 
hours amounts to 103,680 cubic feet, which would fill a 
cubical tank 47 feet on the side. Such a tank would hold 
6,500,000 gallons; this would be an ample daily supply for a 
town of 26,000 inhabitants, giving every person 25 gallons 
per day. 
The weight of-steam to be condensed may, aa we have saidi 
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be taken roughly at 120 tons per houi*, a quantity which gives 

some idea of the important poi't which surface condensation 

has played in the progi*e8S of steam navigation. About 26,000 

gallons of water are made into steam at a pressure of 180 lbs. 

per square inch, and reconverted into water every hoiu*. To 

effect this condensation about 4000 tons of sea-water are 

passed thraugh the tubes of the surface condenses every hoiu*. 

The enormous distances traversed by the pistons of marine 

engines is never realized ; at all events, we have never seen 

any statement of the facts in print. It suilices to give the 

speed in feet per minute ; but no one stops to consider what 

this implies. In the Teutonic the stroke is 5 feet, and the 

average evolutions 78 per minute. Each piston therefoi'e 

traverses 780 feet per minute, or 46,800 feet per hour, and 

1,123,200 feet per day, or in six days not less than 1275 

miles. In other words, more than one-thiixl as uuvny miles as 

the ship steams. The aggi*egate disttmce ti*averseil by the 

three pistons is 7650 miles, or about two and a half times the 

distance run by the ship. 

The refrigerating machinery on board the Teutonio, as 
well as that on boai-d the sister ship Majestic, is on the Linde 
system. It is used for refrigerating tlie insulated meat holds, 
and also for the passengers' pix>vision rooms. In the Linde 
system cold is produced by the evaporation under comjiam- 
tively low pressiu*e of liquid anhydrous ammonia, a liquid 
which possesses a boiling point at atmospheric pressure of 
about 37^ degrees below zero Fah. The low evaporating 
pressure is pi'oduced and maintained by a small pump, which 
draws off the vapour as quickly as it is produced, and then 
compresses and discharges it into a vessel, termed the con- 
denser, in which the ammonia vapour is condensed and 
rendered fit for use again in the refrigerator or evaporator. 
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It is of course impossible to exaggerate ttie liuportance 
of the steering gear in a ship like the Teutonic. The 
most elaborate precautions have been taken to secure 
immunity from breakdowns. The arrangement is novel in 
design, and covered by patents secured by Messrs. Harlaud 
and Wolff. In its main features it resembles a great 
horizontal spur wheel, 18 feet in diameter, movable round 
the rudder head. This wheel is connected to a tiller, 
keyed on the rudder head, by arms, each of which is made 
up of a layer of flat springs. The object of the springs is 
to take up the blow of a sea, and so relieve the gear of the 
excessive shock to which it would otherwise be subjected. 
The spur wheel is worked by specially-designed steam 
steering engines, in duplicate. Tlie tiller wheel and brake 
gear are all built up of cast steel, and, in regard to strength 
and workmanship, thoroughly in keeping with the rest of 
the ship. 
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CHAPTER XI. 

TU£ MEN WHO HAVE HADE AND CX)NDUCT THE 

ATLANTIC FERRY. 

Turning now from the general doings of the great 
vessels and lines, it will be intei-esting to recall the indi- 
viduals whose names have become for ever fixed in the 
pages of maritime history, and of whom many have now 
** gone down to rest" Among the first of these was Sir 
Samuel Cunard, the founder of the great line now bear- 
ing his name, who was bom in Newfoundland in November 
1787, and was there representing the great East India 
Company in Halifax, when he was attracted by the 
advertisement of the English Admiralty for the mail 
service across the Atlantic. Shortly afterwards (in 1838) 
he came to England, and having received an introduction 
to, he met and consulted with Mr. Bobert Napier, of 
Glasgow, who in turn introduced him to Mr. Q. Bums and 
Mr. David Maclver, -which resulted in the line being 
founded and the contract signed by the three names, 
Samuel Cunard, Qeorge Bums, and David Maclver, and 
was continued by the joint firms of Cunaid, Bums, and 
Maclver until Sir Samuel's death in London on April 
28tb, 1865. 
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Mr. George Burns, who was associated with Mr. 
Cunard, was bom in the neighbourhood of Glasgow in 
the year 1795, and in 1818 commenced business as a 
general merchant with his brother James in Glasgow. 
A few years afterwards he took over a fleet of sailing 
coasting vessels to Liverpool and elsewhere, and com- 
menced with steamers to Belfast in the same year, 1824. 
Following the usual course, steam was substituted on 
the Liverpool line, and a fusion made with Messrs. 
Maclver, of Liverpool. After the founding of the Cunard 
Line, Mr. George Bums resided in Glasgow, looking after 
the interest of the line there, and also the extensive 
coasting trade, and eventually retired from business in 
1860, from which time up to his death he resided at 
Wemyss Bay, on the river Clyde. In May 1889, he was 
created a baronet, and died the following year on June 
2nd, 1890, aged ninety-five years. 

David MacIver, the other signatory to the contract 
with the Admiralty for carrying the mails, was bom in 
Scotland in 1807, and was brought up in the office of 
the American Consul in Greenock. Together with his 
younger brother Charles he founded the well-known firm 
in Liverpool of D. and C. Maclver, which took charge of 
the Liverpool business of the Cunard Line, together with 
their other services, and was successfully carried on by 
them together until his death in 1845, aged only thirty- 
eight yean. 

The other great name which must be associated with 
this splendid enterprise was that of Mr. Robert Napier, 
the engineer, who practically rendered the venture a 
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success, as his far-seeing judgment in designing ami 
using the best-known systouis of marine engineering, 
prevented any breakdown or fnilurcs of machinery, w]ticU 
would have dami^^c^l the reputation and success of the 
line. Ho was born at Dumbarton on Juno 18th, 17U1, 
and commenced business in May 1815, by purchasing a 
small blacksmith's shop in Glasgow, Some years aftor- 
wardR, in 1823, ho made his first marine engine fur a 




Clyde steamer, and continued afterwards making numerous 
engines for other boats down to 183'J, when lie mode the 
engines for the Atlantic steamer British ftveen, and also for 
the first four Cunard steamers, the connection with that 
firm being then formed. Amongst noted vessels engined 
by him was the old three-decker Soke of Wetlington, the 
last of England's wooden walls ; and he also built the 
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second of the English armour-clads, the Black Prince, 
which was engined by Penn. He died on June 22nd, 
1876, aged eighty-five. 

Amongst the names deserving a place on the roll of 
honour connected with the Transatlantic Service is that 
of Mr. £. K. Collins, the patriotic American who endea- 
voured in the earlier days of the trade to secure for his 
country a foremost place in the great steamship enter- 
prises then just developing. 

Mr. Collins was a native of Truro, Massachusetts, 
where he was bom on August Sth, 1802. He com- 
menced his business career at the age of fifteen, in New 
Tork City, and after a few years' service as junior, he was 
engaged by a firm of West Indian merchants, and was 
employed as purser — or, as it was then styled, supercargo 
—on board the vessels, where he had occasionally some 
exciting adventures with the numerous pirates then roving 
about those islands. 

Some years afterwards, in 1822, he joined his father 
in the general shipping and commission business, and 
eventually became head of the firm, which he then com- 
menced to develop extensively, first by putting fine full- 
rigged sailing ships on the West Indian and Mexican 
trade firom New York ; and later, in 1836, by establishing 
the splendid service of sailing packets between New York 
and Liverpool, known as the Dramatic Line, on account 
of all the vessels having theatrical names, such as the 
Shakeipeare, Oarrick, etc. A noted departure in these 
fine vessels, besides their superior internal fittings, was 
the total abandonment of the fine^lioed vessel having a 
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sliarp rise of Hoor, nud the substitution for it (agaiust tlie 
opinions of tlie noted New York sliipbuililei-s) of the flat- 
Hoored fonn of hull. 




Liko t)ic utiier owners of t!ic Tritnsatlntitic sailing 
liners, Mr. Collins watcheil witli keen interest llic work- 
ing of the earlier British Atlantic steamers, and having 
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satisiied himself that they would prove rivals to the 
sailers, lie endeavoured at an early date, but without 
any success, to induce the United Sta,tes Government to 
assist in promoting a line of American-built and owned 
steamers, so as to be available for naval service. 

His early appreciation of the utility of steamers was 
fully shown by a conversation he had with some friends 
on board one of his own sailers early in 1S41, when 
seeing the ill-fated President steatn past, he declared 
"that he would do his utmost to promote a line of 
steamers to cross to Livei-pool in ten days." But as 
already noted, owing to the delay of the United States 
Government, it was not until 1847, when the Act was 
passed by Congress, that he was in a position actually to 
commence the formation of the steamship line bearing 
his name, and which two years afterwards, in 1849, com- 
menced with the Atlantic, Arctic, Baltic, and Pacific. 

Upon the withdrawal of the steamers early in 1858, 
he turned his attention to other mattei's, and died in 
New York in January, 1878. 

Mr. WiLLiAAl Ikman, the founder of the line which 
bore his name for forty- two years, was born at Leicester 
on April 6th, 1825, and was sun of Mr. Charles Ium<an (a 
pai'tner in the firm of Pickford and Co., the carriers), who 
having retired from that firm, came to Liverpool. Here his 
son William completed his cducation,and eventually became 
a partner iti the firm of Richardson Brothers, in conjunc- 
tion with whom he first promoted the steamship service, 
which he afterwards made so famous. This he success- 
fully conducted until his death, in his fifty-sixth year, 
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at Upton, his Cheshire residence, on July 3rd, 1881, 
shortly after the launch, and before the advent of, the 
beautiful City of Some, the last vessel ordered by 
him. 

Mr. Stephen Barker Guion, the founder of the Ouion 
Line, was of American birth, and came to Liver|)ool, 
about the year 1851, in connection ^vith the stcomgc 
passenger trade of the Black Star Line of sailing ships, 
which he extensively developed. After a short connec- 
tion, as agent, with the Cuuard Company for the purpose 
of working up the steerage passenger traffic, followcti by a 
similar connection with the National Line, he founded his 
own lino in 1806, and successfully carried it on until 
shortly before his death. This took place on December 
19th, 1885, in his sixty-sixth year, at Liverpool, where he 
was widely known and re.spected, having occupied several 
public ])ositions with great credit and ability. 

Mr. Charles MacIver was born in Glasgow in the 
year 1811, and was early connected with his brothers in 
the shipping business, and on the death of his brother 
David he retained the sole management of the Liverpool 
branch of the line, which he ciuiducted ver}' energetically, 
the ves.<>els of the Cuuanl Line being generally known in 
Liver|K)ol as Maclver's boats. During the early days of 
the volunteer movement he raised a corps among.st the 
Cuuard Line staff in Liverpool, and became colonel of it. 
In 1882 he retired from the line, not being in unLson 
with his co-directors as to the future working of the 
concern, which was tlien feeling the rivalry of the other 
lines, and die<l a few years afterwards, in 1885, aged 
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seventy-four, at Malta, where he, for some time previously, 
had been in the habit of spending the winter. 

Sir John Burns, Bart, of Castle Wemyss, the present 
Chairman of the Cunard Line, is the eldest son of the late 
Sir George Burns, of Wemyss Bay (page 152), and was 
born at Glasgow in 1829. 

After going through the Univei-sity of his native city, 
he entered the shipping office of his father's firm in 
Glasgow, and since that time lias been directly connected 
with steamships. 

Upon the retirement of his father in 18G0 he became 
the life and soul of the (loworful combination now known 
as the Cunard Lino, and was appointed Chairman of it on 
the formation of this company in 1880, which, thanks to 
Sir John's enei-gj' and foresight, still maintains, from a 
national point of view, the great i^osition achieved for it 
by the original foumlcrs. 

In the shipping world Sir John i.«; known as the author 
of some important ]Kipors on nnutical questions, one of the 
best known b2ing that on " The Adaptation of Kferchant 
Steamers for War Purposes." 

In the hours of relaxation from bu.sine.<^s. Sir John, or, 
as he is generally known amongst his own circle, ** J. B.," 
is the most genial of liosts, and also takes active interest 
in the many benevolent institutions of the great city on 
the Clyde, which find in him a warm supporter, the 
principal being the Clyde industrial training ship. Empress 
formerly the Cnmberland, which luos more than any other 
institution in Scotland raised the street arabs. 

Sir William Pearce was born at Brompton, near 
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Chatham, on January 8th, 1833. He was trained in 
the Qovemment service at Chatham, and from there he 
passed to the Clyde and assumed the management of 
Napier's Yard ; but after a few yeai*s he took a position 
at Fairfield, where, in 1870, in conjunction with the 
relatives of John Elder, then deceased, he originated the 
firm of John Elder and Co., of which he became sole 
partner in 1878. It was just prior to this that he com- 
menced the more extensive ventures of ocean navigation 
with which his name has become associated, since when 
he has built upwards of 200,000 tons of shipping, o( 
nearly 300,000 hoi-se-power, and over £7,000,000 sterling 
in value, amongst which may bo mentioned the Arizona, 
built for the Guion Company, after the model and designs 
of the White Star boats ; and also the Alaska and Oregon, 
vessels that for .speed were only surpassed by his later 
achievements, tlie Etmria and Umbria, and later on b}- 
the new Ininan and White Star liners from the yaiils of 
other noted firms. 

Concurrently with this, ho constructed the entire 
Atlantic fleet of the North Oorinan Lloyd's, which in- 
cludes seven of the fa.stost moan-going continental 
steamers afloat. 

His great capacity for work, an<l his ce<i.seless energy, 
coupled With exceptional powers of management, and 
judgment in the selection of men, have resulted in the 
creation of a vast ship-producing organization, which 
accomplished the extraordinary feat of constructing an 
Atlantic liner of 5000 tons in the incrcilibly short space 
of ninety*eight working days. He was electeil the first 
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member of the newly-created constituency of the Govan 
Division of Lanarkshire in 1885, and again in 1886, 
having previously contested Glasgow in the Conservative 
interest in 1880. He was chairman of the Guion Steam- 
ship Company and of the Scottish Oriental Steamship 
Company. He was created a baronet in 1887, and died 
in London, December 18th, 1889. 

Mr. T. H. ISMAT, the founder and managing director of 
the White Star Line, was bom at Maryport in the year 
1837, and came to Liverpool, in 1852, as an apprentice to 
the shipping firm of Messrs. Imrie, Tomlinson and Co. 
On completion of his term with them, he proceeded to 
the west coast of South America in a sailing ship, the 
direct steam service then not having been established. 
On his return he joined, as junior partner, in 1860, the 
firm of P. Nelson and Co., and in 1864 became one of the 
directors of the National Line, then enjoying great pros- 
perity. Afterwards, in 1866, he acquired the business of 
the famed White Star Line sailing fleet to Australia, 
having previously commenced business on his own 
account. 

In 1869 he formed the Wliite Star Line of steamers, 
and in 1870 was joined by Mr. Imrie, one of his present 
partners, who was son of tlie senior partner of the firm in 
whose office he served his articles. Since then he has 
steadily aimed at and succeeded in making his famous 
lino of steamers the head of the great shipping concerns 
of Great Britain ; but in 1892 he retired from the firm, 
although still retaining his entire interest in and position 
of Chairman of the Line ; and he has also found time to 
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become a director of the Royal Insurance Company, and 
of the London and North- Western Railway Company; 
the Chairmanship of which was recently offered to, but 
declined by, him. He has also served on several Royal 
Commissions, on which his extensive experience proved 
useful. 

Not the least important point of his career was the 
propounding of the excellent arrangements in 1878 (when 
the general designs and arrangements of the Tentonio and 
Majestic were first worked out), by which the Government 
was enabled, by a practicable and reasonable agreement, 
to directly connect the fastest steamers of all the great 
lines with the Royal Navy, for service in time of war, 
though they were not acted upon until some years later in 
1887. Another pleasing record is the handing over of the 
sum of £20,000, as a nucleus for a fund for the support 
of aged and indigent merchant seamen, to commemorate 
the occurrence of his fiftieth birthday in the jubilee year 
of her Majesty, Queen Victoria, in 1887. 

Mr. James Spence, the senior and respected partner in 
the well-known firm of Richardson, Spence and Co.^ was 
bom in the north of Ireland in 1829, and received his 
early training in Philadelphia, under his uncle, Mr. 
Clarke, who was one of the partners in the firm of 
Richardson, Watson and Co., of that city. Tliis firm 
then owned an excellent line of packet ships, trading 
between that port and Liverpool, the agents or consignees 
in the latter port being Messrs. Richardson Brothers, 
which later on commenced the line now known as the 
Inman. 
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In 1854 Mr. Spenoe returned to England, and founded 
his now well-known house, in connection with Messrs. 
Thomas Richardson and Co., of New York and Phila- 
delphia. In 1872 they became agents and managers in 
Europe for the American Steamship Company, better 
known as the American Line to Philadelphia, which still 
continues successfully under their able management. 

In 1885 a further extension of his firm took place, in 
the acquisition of the business of the Inmah Line, which 
had been absorbed by the International Company of 
America, and has since been changed to the American 
line from Southampton. This important accession was 
mainly carried through by his partner, Mr. Edmund 
Taylor, who had previously been with the old firm' of 
Richardson Brothers, and who had been associated, with 
Mr. Spence from the commencement as manager and 
partner. 

Besides the extensive business of his firm, Mr. Spence 
also finds time to devote to the important Bank of Liver- 
pool, of which he is one of the managing directors. 

Sir Edward James Harland, Bart, the head of the 
great shipbuilding and engineering firm at Belfast, is a 
native of Scarborough, where he was bom in 1831. After 
spending a few years at college in Edinburgh, he was 
apprenticed in 1846 to the firm of Robert Stephenson 
and Co., Newcastle-on-Tyne, who were extensive builders 
of locomotives, and also marine and land engines. Upon 
the completion of his articles, he entered the drawing 
office of Messrs. J. and O. Thomson, Glasgow, where be 
was engaged until 1853, when he took over the manage* 
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ment of a shipbuilding yard in Newcastle-on-Tyne, be- 
longing to Messra. Toward. After being there for a short 
time, he was offered a similar post in the Belfast shipyard, 
then owned by Messrs. Robert Hickson and Co., which he 
accepted towards the end of 1854. 

In the year 1858 the owner retired, and he became 
proprietor of the concern himself, and built his first vessel, 
the steamship Venetian (until recently the African Steam- 
ship Company's steamship Landana) for Messrs. Bibby, of 
Liverpool, which he launched early in 1859. Soon after- 
wards, in 1860, he was joined by his present partner, Mr. 
Wolff, and since then the firm has achieved world-wide 
fame, and gradually grown, imtil it is now one of the most 
important and extensive in the world. 

In 1885 Sir Edward Harland was elected Mayor of 
Belfast, and had been previously for some years Chairman 
of the Harbour Board, and was created a baronet of the 
United Kingdom in the year 1885. Some time afterwards, 
iu 1889, he was elected Member of Parliament for one of 
the divisions of the city. 

The extensive business of which he is the head is still 
ably can-icd on by the other partners, Messrs. Wolff, Wil- 
s »n and Pirrie ; the two latter of whom were amongst the 
first pupils trained by the firm, and who have so ably and 
ciiergetically conducted it as to have made the concern 
not only the most eminent, but also the largest and most 
extensive which has ever existed, the number of hands 
employed in 1892 reaching over 7000. 

Mr. James R. Thomson, the present managing director 
of the great Clydebank establishment, was born iu Glasgow 
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in the year 1844, and received his training in the shipyard 
of his father and uncle, James and Qeorge Thomson, then 
situated between Glasgow and Qovan. 

He joined the firm as partner in the year 1868, and has 
since continued to guide its course in the same satisfactory 
way as his predecessors, assisted by his brother, Mr. Qeoige 
P. Thomson. 

Amongst the notable merchant vessels built by them 
may be mentioned the Bnssia, Servia, and Anrania for the 
Cunard Line; the high-speed America for the National 
Lino ; the City of Hew York and City of Paris for the 
Inman Line ; and the Friesland for the Red Star Line of 
Antwerp. 

In addition to these, this extensive establishment has 
of late years turned out some noted warships, such as the 
Beina Segente, El Destrnetor, Chizoda, and others for for- 
eign governments ; and the Kamillies, Terpsichore, Thetis, 
and others for the British Qovemment. 

Another of the noted engineers indirectly connected 
with the Transatlantic Trade who left their mark is Mr. 
John Elder, the founder of the great shipbuilding and 
engineering works which bore his name, but now The 
Fairfield Shipbuilding Company, from which so many of 
the Atlantic greyhounds were produced, and to whom be- 
longs the honour of being the first to introduce successfully 
the compound engine. He was born at Glasgow on Mai^h 
8th, 1824, and received his technical training in the works 
of Mr. Robert Napier, of which he afterwards became 
nssistnnt manager under his father, Mr. David Elder. 

In 1852 he joined the firm of Randolph Elliot and Com- 
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pany, afterwards known as Randolph^ Elder an(^ Company, 
and constructed the first compound engine for a screw- 
steamer, the Brandon, in 1854. To this vessel beloDgs the 
credit of initiating the double expansion engine on the 
Atlantic Trade in the French Mail Service between Havre 
and New York. 

In 1856 he constructed the paddle-steamer Valparaiso, 
followed at intervals by thirty vessels for the Pacific Steam 
Navigation Company, and the vast saving due to the com- 
pound engine demonstrated the possibility of making long 
voyages profitably, and led to the establishment of regular 
communication from Liverpool through the Straits of 
Magellan to the West Coast of America. In 1868 he 
became sole owner of the Fairfield Shipbuilding yard, 
changing the firm to John Elder and Company, under 
which style it has turned out some of the well-known ves- 
sels of to-day. He died in London in 1869, at the early 
age of forty-five, leaving a large fortune to his widow, who 
has generously applied it to promote the science of naval 
architecture and engineering, to which her husband per- 
sonally contributed so much. 

Amongst the numerous Clyde engineers who have won 
for themselves a distinguished position must be mentioned 
Mr. Alexander C. Kirk, LL.D., to whom belonged the 
honour of having made the now universally adopted triple 
expansion engine a success. 

Mr. Kirk was a native of Forfarshire, and was bom in 
1830. He receiveii his technical training at the works 
of Robert Napier. Afterwards he entered the service of 
Messrs. Young, Meldrum and Binny in their paraffin oil 
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works, and wlien there, had his atteDtion turned to the 
want of an eifective means to maintain a low temperature 
throughout the summer months, which was required to 
extract the solid paraffin. 

After careful study and experimenting, he eventually 
succeeded in producing the first suoces.sfuI refrigerating 
machine, after^vards developed by Bell, Coleman, and 
others. 

In 1870 Messrs. John Elder and Co, appointed him 
manager of their engineering works, from which time 
he was directly connected with marine engineering. 
In 1874 he designed and had built the first large triple 
expansion engines for the steamship Propontis, but owing 
to the failure of the boilers they were not successful. 

Some years later, owing to the great improvements 
made in the manufacture of the ordinary marine boilers, 
which enabled higher pressures to he carried, he again 
turned his attention to the triple expansion system, and 
in 1881 produced the steamship Aberdeen, which was a 
complete success, and was soon followed by others ; so 
that, although triple engines had been previously made by 
the Ouscburn Engine Works, and the system also used by 
Messi-s. Perkins, it is to Dr. Kirk that the credit must be 
given of being the first to make them a practical success. 
In 1877 he joined the firm of Messrs. K. Napier and Sons, 
Glasgow, sis senior partner, which he occupied until his 
death, which took place rather suddenly in Glasgow on 
October 5th, 1892. 

Another eminent name directly connected with the 
Atlantic Ferry was that of Mr. David Tod, the principal 
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partner of Messrs. Tod and MacGregor, the famous ship- 
builders and engineers of Glasgow ; as already noted, it was 
Mr. Tod who induced Mr. Inman when forming his line of 
steamers to adopt the screw-propeller and iron hulb, the 
latter of which he was the first to commence building as 
a regular business. 

Mr. Tod was born at Scone, Perthshire, and served his 
apprenticeship to a country wheelwright, and subsequently 
entered the workshop of Mr. ])avid Napier, which turned 
his attention to the steamship trade. 

He was engineer on board the Bob Eoy, the first steamer 
to cross the Channel to Belfast in 1818, and aflerwards on 
the other larger vessels. 

After the regular commencement of the iron shipbuild- 
ing, the firm built many noted screw-steamers for the 
P. and O. and other lines, but more especially the Inman, 
for whom they built almost all the steamers, including the 
first City of Paris, City of Bnusels, and the handsome City 
of Riohmond, the latter being the last, and it is remarkable 
that as their shops were constructed to build the hori- 
zontal trunk engines which the line favoured, it was 
necessary, owing to want of height, to build the vertical 
engine for this vessel horizontally in their crecting-shop. 

After twenty-five years of successful working Mr. Tod 
dieil at his residence at Partick, Glasgow, on the 24th 
January, 1859. 

Of the superintending engineers who are responsiblo 
for the machinery of these great vessels, it is interesting 
to note that the first gentleman to occupy this important 



166 TttE AtLANTIC t'EBRV. [CHAl*. XI. 

works, and when there, had his attention turned to the 
want of an effective means to maintain a low temperature 
throughout the summer months, which was required to 
extract the solid paraffin. 

After careful study and experimenting, he eventually 
succeeded in producing the first successful refrigerating 
machine, afterwai'ds developed by Bell, Coleman, and 
others. 

In 1870 Messrs. John Elder and Co. appointed him 
manager of their engineering works, from which time 
he was directly connected with marine engineering. 
In 1874 he designed and had built the first large triple 
expansion engines for the steamship Propontis, but owing 
to the failure of the boilers they were not successful. 

Some years later, owing to the great improvements 
made in the manufacture of the ordinary marine boilers, 
which enabled higher pressures to be carried, he again 
turned his attention to the triple expansion system, and 
in 1881 produced the steamship Aberdeen, which was a 
complete success, and was soon followed by others; so 
that, although triple engines had been previously made by 
the Ouseburn Engine Works, and the system also used by 
Messi*s. Perkins, it is to Dr. Kirk that the credit must be 
given of being the first to make them a practical success. 
In 1877 he joined the firm of Messrs. K. Napier and Sons, 
Glasgow, jis senior partner, which he occupieil until his 
death, which took place rather suddenly in Glasgow on 
October 5th, 1892. 

Another eminent name directly connected with the 
Atlantic Ferry was that of Mr. David Tod, the principal 
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partner of Messrs. Tod and MacGregor, the famous ship- 
builders and engineers of Glasgow ; as already noted, it was 
Mr. Tod who induced Mr. Imnan when forming his line of 
steamers to adopt the screw-propeller and iron hulb, the 
latter of which he was the first to commence building as 
a regular business. 

Mr. Tod was born at Scone, Perthshire, and served his 
apprenticeship to a country wheelwright, and subsequently 
entered the workshop of Mr. ])avid Napier, which turned 
his attention to the steamship trade. 

He was engineer on board the Bob Eoy, the first steamer 
to cross the Channel to Belfast in 1818, and afterwards on 
the other larger vessels. 

After the regular commencement of the iron shipbuild- 
ing, the firm built many noted screw-steamers for the 
P. and O. and other lines, but more especially the Inman, 
for whom they built almost all the steamers, including the 
first City of Paris, City of Bnusels, and the handsome City 
of Riehmond, the latter being the last, and it is remarkable 
that as their shops were constructed to build the hori- 
zontal trunk engines which the line favoured, it was 
necessary, owing to want of height, to build the vertical 
engine for this vessel horizontally in tlieir crecting-shop. 

After twenty-five years of successful working Mr. Tod 
dieil at his residence at Partick, Glasgow, on the 24tii 
January, 1859. 

Of the superintending engineers who are responsible 
for the machinery of these great vessels, it is interesting 
to note that the first gentleman to occupy this important 
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works, and when there, had his attention turned to the 
want of an effective means to maintain a low temperature 
througiiout the summer months, which was required to 
extract the solid paraffin. 

After careful study and experimenting, he eventually 
succeeded in producing the first successful refrigerating 
machine, after>vards developed by Bell, Coleman, and 
others. 

In 1870 Messrs. Joiin Elder and Co. appointed him 
manager of their engineering works, from which time 
he was directly connected with marine engineering. 
In 1874 he designed and had built the first lai^e triple 
expansion engines for the steamship Propontis, but owing 
to the failure of the boilers they were not successful. 

Some years later, owing to the great improvements 
made in the manufacture of the ordinary marine boilers, 
which enabled higher pressures to l)e carried, he again 
turned his attention to the triple expansion system, and 
in 1881 produced the steamship Aberdeen, which was a 
complete success, and was soon followed by others ; so 
that, although triple engines had been previously made by 
the Ouseburn Engine Works, and the system also used by 
Mes8i*s. Perkins, it is to Dr. Kirk that the credit must be 
given of being the first to make them a practical success. 
In 1877 he joined the firm of Messrs. K. Napier and Sons, 
Glasgow, SIS senior partner, which he occupied until his 
death, which took place rather suddenly in Glasgow on 
October 5th, 1892. 

Another eminent name directly connecte<l with the 
Atlantic Ferry was that of Mr. David Tod, the principal 
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partner of Messrs. Tod and MacQregor, the famous ship- 
builders and engineers of Glasgow ; as already noted, it was 
Mr. Tod who induced Mr. Inman when forming his line of 
steamers to adopt the screw-propeller and iron hulb, the 
latter of which he was the first to commence building as 
a regular business. 

Mr. Tod was born at Scone, Perthshire, and served his 
apprenticeship to a country wheelwright, and subsequently 
entered the workshop of Mr. David Napier, which turned 
his attention to the steamship trade. 

He was engineer on board the Bob Eoy, the first steamer 
to cross the Channel to Belfast in 1818, and afterwards on 
the other larger vessels. 

After the regular commencement of the iron shipbuild- 
ing, the firm built many noted screw-steamers for the 
P. and O. and other lines, but more especially the Inman, 
for whom they built almost all the steamers, including the 
first City of Paris, City of Bnusels, and the handsome City 
of Riohmond, the latter being the last, and it is remarkable 
that as their shops were constructed to build the hori- 
zontal trunk engines which the line favoured, it was 
necessary, owing to want of height, to build the vertical 
engine for this vessel horizontally in their erccting-shop. 

After twenty-five years of successful working Mr. Tod 
died at his residence at Partick, Glasgow, on the 24th 
January, 1859. 

Of the superintending engineers who are responsible 
for the machinery of these great vessels, it is interesting 
to note that the first gentleman to occupy this important 
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po8t in any of the regular lines was Mr. Robert ThomsoD, 
who was engineer to the Cunard Line under the Hgimt 
of Messrs. D. and C. Maclver from the commencement, 
until his death in October 1871. Mr. Thomson was bom 
at Partick, Glasgow, in 1811, and served his apprenticeship 
with a firm of millwrights and engineers named Oiaham, 
Wellington and Co. Afterwards he commenced his sea 
service on one of the early steamers, named the Crommo- 
dore, trading between Glasgow and Liverpool, from which 
he joined the Cunard Line. On his death, in 1871, he 
was succeeded by his assistant, Mr. Logan, who occupied 
the position uutil his death in 1885. Mr. Logan was 
succeeded by the present superintendent engineer, Mr. 
James Bain, who was appointed to the post from Lloyd's 
Registry, in which service he was engaged as engineer 
surveyor. His earlier training was received at Glasgow, 
where he was apprenticed to Messrs. R. Kapier and Co., 
from whence he joined the Cunai-d Company as sea-going 
engineer. Afterwards, in 1872, be joined the White Star 
Line, then bringing forward its new style of boats, in 
which he sailed as chief engineer until appointed to Lloyd's 
in 1875. 

The first superintendent engineer of the Inman Line 
was Mr. Douglas Hebson, who has long been known in 
Liverpool, where ho carried on an extensive practice as 
consulting engineer. After occupying the post for a few 
years, he resigned, and was succeeded, in the year 1864, 
by Mr. John Purvcs, who had been assisting him for some 
years previous. Mr, Purves was a native of Leven, Fife- 
shire, and received his training in the shops of Messrs. R. 
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and W. Hawthorn. He retired from the post in the year 
1877, and was succeeded by Mr. T. F. Irwin, and died 
soon after at Liverpool, in 1883. After a few years Mr. 
Irwin, having entered into private practice as consulting 
engineer in Liverpool, was succeeded by Mr. Qeorge 
Allibon, who retained the post until his death in 1885, 
when the present superintendent of the line, Mr. J. S. 
Doran, of New York, assumed the duties, having been for 
some years superintendent of the Red Star Line, which at 
that time took over the undertaking. 

The well-known superintendent engineer of the Allan 
Line, Mr. William Wallace, is a native of Qreenock, where 
he received his training in the shops of the Caledonian 
Railway and Messrs. Caird. On completion of his appren- 
ticeship he entered the shops of Messrs. Tulloch and 
Denny, of Dumbarton, and afterwards came to Liverpool 
to look after the engine department of the line some years 
after its commencement, and has since continued in the 
same position, where he has won for himself well-deserved 
reputation. 

The other great line, the White Star, has its engineer- 
ing department under the superintendence of Mr. S. 
Gordon Horsburgh, who has occupied the post almost 
since its creation. He is u native of Dundee, and was 
apprenticed in the engineering works of Messrs. J. and 
G. Thomson, of Clydebank, Glasgow, after leaving which 
he served as sea-going engineer in the service of Messrs. 
Bibby, of Liverpool, and was from that line appointed to 
his present position in 1871. Since joining this famous 
service he has been most successful in helping to sustain 
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the splendid reputation of the line, and by so discharging 
his onerous duties as to deserve the confidence and esteem 
of every one coming in contact with him. 

On tiie commencement of the Guion Line, the charge 
of the engine department was placed under the super- 
intendence of Mr. Jordan, who was responsible for the 
vessels during construction until after the building of 
the Montana and Dakota. He continued in the position 
until the year 1876, when he resigned, and was succeeded 
by the present superintendent, Mr. J. G. Hughes, since 
when the noted vessels Arizona, Alaska, and Oregon have 
been added to the fleet. 



CHAPTER XII. 

THE MANNING, EXPENSES, COST, AND RECORD OF 

ATLANTIC LINERS. 

Turning to the navigating of an express liner, mention 
must be made of the commanders, officers, and seamen 
who have from time to time led the van in the past, such 
as Judkins, Nye, Lucy, Cook, McMickan, Sir Digby 
Murray, Kennedy, Grace, Oleadell, Hewitt, Munroe, W. 
H. Thomson, Hamilton Perry, and others, whose names 
must be placed with those who at present maintain the 
same traditions of energy and daring, such as Hains, 
McKay, Watkins, Land, Parsell, Brooks, Murray, Randle, 
and others, who now possess the great honour of piloting 
the twenty-knotters to and fro on the Atlantic, aided by 
faithful and intelligent officers. Assisting these also come 
the carpenters, boatswains, quartermasters, A.B.'s, and 
others, of whom it may be truly said, that they are always 
ready to cope with, and if possible surmount, any difficulty 
or ordead which they may be called upon to meet in the 
densest fogs, heaviest snow-storms, or wildest weather even 
of the North Atlantic. 

Except by one intimately acquainted with the working 
and manning of an express liner, only a faint idea can 
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be formed of the great change which has taken place 
relatively in the number of hands required in the various 
departments; the department now requiring the fewest 
hands being the sailing, which in former times was of 
necessity the most extensive. 

Now-a-days this department numbers, for a twin-screw 
liner, exclusive of the commander, only 50 ; made up of 
5 officers, 2 carpenters, 2 boatswains, 6 look-out men 
(specially examined as to colour blindness), 6 quarter- 
masters, 1 storekeeper, 1 lamp-trimmer, 26 seamen (A.B.'s), 
and 1 mess steward. These are divided into two watches, 
port and starboard, consisting of 2 officers, 3 look-outs, 3 
quartermasters, 2 boatswains, and 13 seamen. 

The staff under the chief engineer numbers 213, rated 
as follows : — 1 senior second engineer, 1 second, 2 thirds, 
2 fourths, 2 assistant seconds, 2 assistant thirds, 2 assis- 
tant fourths, 2 fifths, 2 sixths, and 2 sevenths. In ad- 
dition come 3 boiler-makers, 3 electricians, 2 refrigerating 
engineers, 2 winchmen, 2 storekeepers, 30 greasers, 9 
leading firemen, 81 firemen, and 63 trimmers. In other 
words, 19 engineers, 3 electricians, 3 boiler-makera, 153 
stokehole staff, 30 greasers, 2 winchmen, and 2 store- 
keepers. 

This immense staff is arranged in three watches of 
four hours each, as follows: — 7 engineers, 8 greasers, 30 
firemen, 21 trimmers, 1 electrician, and 2 electrician 
greasers; and has charge of about 60 different engines, 
lai^ and small, inclusive of the two sets of main engines. 

In the passenger and victualling departments, a staff 
averaging about 160 men arc engaged under the purser 
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and chief steward, and are rated as follows: — 1 second 
stewaid, 40 saloon, 20 bedroom, 8 pantrymen, 8 " boots," 
20 second cabin stewards, 20 steerage stewards, 12 cooks, 
6 scullions, 7 bakers, 4 butchers, 8 boys, 1 captain's 
steward, 2 barbers, and 4 store-keepers. This number, 
unlike the other departments, is, however, always vary- 
ing more or les.s according to the number of passengers to 
be carried. 

Adding the totals of the three departments together, 
namely, 51 in the sailing, 214 in the engine, and 163 in 
the passenger, the large number of 428 hands are required, 
as a rule, in the running of these vessels, whose wages 
may be taken at, say £320 for the sailing department, 
£1280 for the engine, and £630 for the passengers^ making 
a total of £2230 per month. When these figures are 
considered, together with the other heavy expenses of 
up-keep or maintenance, office expenses, insurance, agency 
commission, shore staff, works, port charges, interest on 
capital, and depreciation, it may be fairly taken that, at 
least, the sum of £25,000 is required to be realized per 
trip before any profit can be counted upon ; so that some 
idea of the enormous sums at stake in the working and 
management of an express Transatlantic line can be realized. 
When these vast figures are considered, together with 
the very extensive requirements enumerated elsewhere, 
the chimerical nature of the schemes proposed from time 
to time for forming new lines, which promise three and 
four days' passage across the Atlantic, can easily be dis- 
cerneil ; for they are overwhelming proof that the diffi- 
culties in the way of any company or firm, without shipping 
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experience, who would create all at once a service more 
luxurious, and having higher speed, than that now afforded 
by the existing lines, which will at the same time prove a 
financial success, are utterly unsurmountable. 

Since this was written the Campania has come upon the 
scene, and has 100 furnaces, which are capable of con- 
suming 450 tons of coal per day, which enables her to 
develop over 30,000 horse-power. This immense ma- 
chinery, greater than anything existing, is not likely to 
propel her at a greater average speed than 22 to 22^ 
knots, so that she will not likely make average passages 
under five days. 

It then becomes a question how soon will another line 
proceed further, as the enormous amount of money invested 
in one vessel (which must make some return) is such as 
to daunt even the largest capitalists ; but as another step 
forward has already been made by Messrs. John Brown 
and Company of Sheffield, in their excellent system of 
induced draught, since the Campania was designed, there 
is no doubt the dui*ation of the passage will be still further 
reduced. 

This system of induced draught is more or less a com- 
bination of different forms of artificial draught which have 
been trie<I in the past, and has now been thoroughly testc<l 
on land and also afloat on Atlantic liners with encouraging 
success. 

Some idea of the great advantages to be gained by such 
an improvement, combined with the Serve tube, may be 
formed when it is remembered that the number of boilers 
necessary to generate steam enough for 30,000 indicated 
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horse-power may be reduced to a little more than half, 
which, to put it briefly, means saving in space, weight, 
and first cost owing to the economy effected in the coal 
consumption. 

As the indicated power on one of the sets of engines on 
a twin-screw liner now existing is greater than that ever 
put through a single propeller up to this date, it is evident 
the time is approaching when three screw-propellers will be 
adopted, and as this means a third set of engines on board 
ship, the march of future events will bo watched with 
intense interest. 

By the coming of the Campania and Lucania it will be 
possible to visit New York and be back in Liverpool under 
a fortnight, that is, leave the latter port on Saturday, 
arrive in New York the following Friday, and return from 
thence the next day, Saturday, and arrive in Liverpool on 
the following Friday. 

With a view of showing the immense amount of work 
entiuled in victualling for such a large crew list, and also 
the immense number of passengers which are carried in 
the great lines, it is only necessary to reproduce the list ^ 
given for the Etmria in 1866 which is taken from the 
Lift of Sir George Burns, by Edwin Hodder, and as the 
passenger capacity and crew lists of the more recent liners 
have been considerably increased since then, it is more 
than likely that many of the quantities given may be 
increased by at least 10 per cent. 

' See Appendix. 



CHAPTER XIII. 

ATIJINTIO RECX)RDS AND TABLES. 

With a view of illustrating in a brief form the records 
and doings of the great lines and noted vessels daring the 
last fifty years, the author has compiled and arranged the 
various tables which are to be found at the end of the 
book. 

From a study of these tables it is interesting to form a 
brief synopsis of the leading features, as for instance — 

The longest vessel now existing is the Oampania. 

The one having greatest dispkcement is the Campania. 

The greatest displacement yet reached was 32,160 tons 
on the Great Eastern. 

The greatest power indicated by paddle engines was 
3000 on the Gfreat Eastern. 

Tlie greatest power indicated by paddle engines on 
regular Transatlantic lines was 4000 on the Scotia. 

The greatest power indicated by single-screw engines 
was 14,500 on the Etmria. 

The greatest power indicated by twin-screw engines was 
30,000 on the Campania. 

The highest consumption per day attiine<l by paddle- 
boat was 100 tons on the Scotia. 
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The highest consumption per day attained by screw-boat 
was 430 tons on the Campania. 

The highest average speed attained by paddle-boat was 
14 knots by the Sootia. 

The highest average speed attained by scrcw-boat was 
22*4 knots by the Campania. 

The lowest steam-pressure carried in boilers was 12 lbs. 
on the Britannia. 

The highest steam-pressure carried in boilera is 180 lbs. 
on the Teutonic. 

Fastest outward passage, Queeustowii to Sandy Hook 
(New York), 5 days, 14 hours, 24 minutes, by the City of 
Paris. 

Fastest homewai-d passage, Sandy Hook to Roche's Point 
(Queenstown), 5 days, 17 hours, 37 minutes, by the 



The various tables, which will be found at the end, serve 
to show the great advances made, thus — 

By Tables Nos. 1 and 2 the improvement of each suc- 
ceeding noted steamer may be readily seen, as in the 
period of 1849 to 1852 the coming of the Collins Line on 
the scene, with their noted vessels Atlantic and Arctic, 
caused the Cunard Line to advance from their then crack 
vessels, Europa and America, to the Asia and Africa in 
1850, the Arabia in 1852, and afterwards to the Persia 
in 1856. 

To meet the latter the Collins Line brought out the 
paddle-wheel Adriatic, in the December of 1857, but as 
the Company collapsed soon afterwards, she did not come 
to the front, although she proved very fast during the 

N 
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brief period she was on the service between Galway 
and Halifax. 

After these vessels came the Cunard Scotia^ in 1862, 
prompted more by the natural expansion of the passenger 
and mail service than by opposition; but soon after 
the Inman Line began to prove formidable competitors, 
and eventually, in 1866, they brought out the first City of 
Paris, which made the fastest outward passage in Novem- 
ber 1867. In the same year (1867) the Cunard screw- 
steamer Bnssia appeared upon the scene, and the passages 
of both these crack vessels became world-wide. 

To meet the Bnssia, the Inman Line brought out the 
City of Brussels in 1869, which vessel made the fastest 
homeward passage in December of the same year. 

Although the Cunard Line after this for a time prac- 
tically retired from the contest for the fastest passage, a 
new Company appeared upon the scene in the White Star 
Line, who, to outstrip the City of Brussels, produced the 
Oceanic and sister vessels, one of which, the iron screw 
Adriatic, made the fastest outward run in May 1872, and 
another, the Baltic, the homeward run in January 1873. 

The effect of this was the coming of the Inman liners 
City of Chester, 1873 ; City of Bichmond, 1874 ; and City of 
Berlin in 1875, the latter of which succeeded in making 
the fastest outward and homeward runs in September and 
October 1875. These were, however, regained by the 
White Star Line, in February and November 1876, by 
the Oermanic and Britannic. 

After these dates there occurred a spell during which 
no more vessels were brought out until 187U, when the 
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Guion Line, to surpass these two vessels, brought out the 
Arizona, which beat the record outward in May 1880, and 
homeward in July 1879. 

In 1881 the Inman Line made an attempt to get the 
front rank again by bringing out the City of Borne, but 
were unsuccessful. 

To excel the Arisona the Guion Line produced the 
Alaska and Oregon, both of which made record passages. 

The doings of these vessels brought out the America for 
the National Line, from the firm which had hitherto built 
the Cunard vessels, and in June 1884, she attained the 
homeward record. 

To outstrip these performances the Cunard Line in 
1884 produced the ITmbria, and in 1883 the Etruria, both 
of which vessels lowered the record, both outward and 
homeward. 

After these two vessels appeared there was an interval 
until 1888, when to outstrip them and to regain their 
former position on the ** Ferry," the Inman ComiNiny, as 
reorganized, brought out the twin-screws City of Hew 
York and City of Paris, which won the foremost position 
outward and homeward in 1881). 

To keep pace with these vessels, the White Star Tentonie 
and Higestie appeared upon the scene, and won the out- 
wanl and homeward records in 1801, but have again 
yieldeil them to the two Cities, which, by the way, arc 
now no longer known by the prefix City. 

As was only to be expcctcil, the doings of these vessels 
are now surpassed by the CunanI Company, who have 
specially brought out the Campania and Lncania, built 
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with tbc successful iimovatious of the Ininan and White 
Star boats, aud considerably greater engine power, whick 
ensured their making the fastest passages. 

With a view of making a comparison, the following 
account of the doings of the various sailing ship lines in 
1840, taken from the Liverpool Mercury of June 26tli in 
that year, will be of interest — 



Kdrucifrom ^Liverpool Mercury I* Jinic *l\ith, 1840. 
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From this it will be seen the best average passages out- 
ward to New York were 33^ days by the Dramatic Line 
clippers, the fastest passage being 22 days, made by the 
old Black Ball Liue. 

For the homeward trip, the best average passages were 
those of the Dramatic Line, being 20^ days, the fastest 

1 See life of £. K. Oo)lin», p. IM. 

8 The liiTerpool had eighteen hours' farther ^leaiuing than the 
Great Western. 
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passage being made by their vessels and also those of the 
Swallow Tail Line in 17 days. The time occupied by the 
only two regular steamers, the Great Western and Liver- 
pool, is also of interest, as showing the speeds then attained, 
and which may be continued down to the present day by 
reference to the Tables Nos. 4 and 5, which show the aver- 
age passages made by the various steam lines since 1850. 
The next table. No. 6, the author has compiled from 
reliable sources for the purpose of showing the average 
passages which may be expected to prevail in the Express 
Transatlantic Service before many years have passed, as 
there is no doubt each of the great lines will sooner or 
later be compelled to increase the number of their high- 
speed vessels from two to at. least four. By the table it will 
be seen that the averages for the two fastest vessels of each 
line have been for the year 1892 as follows — 

Outward. Homeward. 

«1. h. ID. tl. h. 111. 

Cunard ITmbrU and Stniria 6 8 2 6 9 21 

Inniftii City of New York and City of Parii 6 1 2 6 11 fiO 

WhiU Star Tontonie and ICajottit . C 2 SO 6 6 2ri 

which practically ensures a future regular average passage 
outward and homeward of about six days. Taking the dis- 
tance generally travelled between Queenstown and Sandy 
Hook as averaging about 2800 knots outward, and 2840 
homeward, these results indicate a mean average speed of 
18} knots outward, and 19 knots homeward, which is but 
little below the maximum speed attained. 

As an instance of how much will be required to obtain 
even a little improvement, it will be interesting to follow 
the changes necessary, as shown by the following estimate, 
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which 18 based upon moderate improvements in the exist- 
ing forms of ships and machinery. If we take for example 
the Tentonic and Hajestic (whose models, as in the case 
of the earlier White Star boats, notably the Britannic and 
Oermanio, seemed to serve them in good stead), to attain 
their present speed of 20 knots, requires about 17,000 
indicated horse-power each, which means (allowing enough 
for all the auxiliary engines) a consumption of, in round 
figures, 300 tons per day of 24 hours, or say 1*6 lb& per 
indicated horse-power per hour. Assuming that the con- 
sumption may, by advancing improvements, be reduced to 
H lbs. per hour, and that the size of the machinery be so 
increased as to admit of a daily consumption of 500 tons 
per day, which would mean engines powerful enough to 
indicate 47,000 horse-power, or say, two sets indicating 
nearly 23,500 each, or three sets of nearly 16,000 each, 
then, assuming this will give an average speed of 24 knots 
per hour, tho reduction in the time occupied in making 
the passage will be some 20 hours, so that the coming 
vessel, to ensure a passage of less than five days across the 
Atlantic, will require to indicate over 46,000 horse-power, 
and consume about 500 tons of coal per day, which will 
mean an increase in the engine-room staff to over 22 hands. 
Up to the present time the greatest distance nui in one 
day of 24| hours has been 530 knots, equal to 610 miles, 
which was achieved by the Inman and International City 
of Paris on an outward passage in October 1892. This gives 
a rate of 21*4 knots, or over 24} statute miles per hour, but 
it is more than probable this speed will soon be atlvanced 
by the Campania or Lucania to 22i knots )ier hour, wliicii, 
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if maintained all the way across the Atlantic, would mean 
a passage of 5 days, 3 hours, that is, leave Queenstown at 
noon on Sunday, and arrive in New York before noon tlie 
following Friday.* 

The last table, No. 7, which remains to be commented 
upon, contains in brief a record of the various steamshii^s 
which have succumbed to the perils of the deep, and, in 
some instances, left »ul memories of friends and relations 
swallowed up by the great sea, and in others of deeds of 
indomitable courage and daring (such as the rescue of 
every life from off the Danmark), greater and more heroic 
than any which have ever earned the distinction of the 
Victoria Cross amid the clash of arms, because they have 
been effected under more thrilling circumstances, and in a 
higher and nobler cause. 

Out of the 122 vessels lost, it will be noticed G3 caused 
loss of life either directly or indirectly, aud it is a matter 
of great congratulation to notice that not a single life has 
up to the present been last by any casualty to the great 
express liners, a fact which must be largely attributed to 
the effective bulkhead division now in vogue, as illustratc<I 
by the Oregon disaster and the City of Paris breakdown. 

Of the other vessels, it will be noticed that 25 were 
never heard of after leaving port, so that no definite reason 
can be assigned for their loss; the first to figure under 
this heading being the unfortunate President in 1841. 

Of the others, 54 were wrecked, 15 foundered, 9 were 

I In May 1893 the Cuxinnl Campania ran 517 knoU on lionic- 
wiml iKiH^^a^e in ii day nf 23 hn*. 10 niin., wliii-h iff e«|ii;il to r».V|| 
knots on ontwat^l |iav]«ngo, or (>23 statute niik*s per day. 
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tmrned, 5 sunk by toe, and 16 sunk by oollunon. wbicli last 
has so far been the only one in this unfortanate eategoiy 
of maritime dangers to claim as a victim one of the swift 
ships of the great express trade. 

In concluding this description and retrospect of the past 
fifty years of the working and management of the great 
North Atlantic lines of steamships, it will not be out of 
place to take a look into the future and see what may yet 
be in store for posterity, as it would be idle to deny that 
there is any finality in such matters ; and so long as the 
travelling public demand and will pay for yet higher 
degrees of comfort and speed, new vessels will be brought 
forward, possessing still further improvements, as every 
effort which skill and science can command will be put 
forward, by the great shipbuilding firms, to produce some- 
thing in advance of their preceding achievements. What 
the nature of the advances will be it is difficult to surmise, 
as of course every step forward reduces the field for further 
improvements and extension ; and although it is quite 
possible to reduce the time now occupied by merely increas- 
ing the power of the machinery, and of necessity the pre- 
sent enormous daily consumption of coal, it is plainly 
evident that the speeds now attained by the "Fleet 
Messengers of the Mersey" are fast reaching the same 
condition as the speeds of the express trains, which have 
been for many years past at a standstill, the maximum 
speed of to-day on the railways being but little, if any, 
more than that attained many years ago. 

To one who has made a study or understands this ever- 
developing steamship tra*le, it is plainly evident that 
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whether the improvements be in the ship or machinery, 
gradual advances will be made in the near futare, and 
so long as the desire to shorten the duration of ocean 
voyages and competition exists, shipovmers, engineers, 
and builders will be prepared to advance beyond anything 
yet achieved, if even moderate financial success can be 
counted upon and the premier position maintained. 
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TABLE No. 4. 
Av£KAGE Passages of Steamships of Atlantic Lines 

FROM 1850 TO 1892. 
OuluHtrd. 



Year. 



Cunard. 



Inuioii. 



Uuivii. 



White 8Ur. 





i>. 


u. 


M. 


i>. 


K. 


li. 


D. 


H. 


M. 


1 

' D. 


H. M. 


1850 


18 








1 


— 






— 




• 


— . 


1852 


12 


19 


26 


1 


-^ 


( 




._ 




1 

1 




1855 


12 


12 





1 


<._ 


! 








1 
1 




1866 


10 


11 


34 


i 11 

1 


15 


18 

1 




— 




! 


— 


1878 


10 


16 


40 


10 


22 


4 


12 


6 


38 


9 


19 48 


1875 


10 


17 


24 


10 


20 


45 


11 


8 


47 


9 


16 33 


1876 


10 


13 


32 


10 


1 


44 


10 


23 


45 


8 


21 14 


1877 


10 


5 


23 


9 


7 


21 


10 


3 


30 


8 


18 27 


1878 


9 


22 


27 


9 


4 


15 


9 


20 


1 


8 


15 39 


1879 


9 


28 


48 


9 


12 


6 


9 


20 


40 


8 


21 12 


1880 


9 


22 


12 


9 


10 


45 


9 


16 


50 


8 


23 12 


1881 


10 


6 


29 


9 


12 


52 . 

1 


9 


23 


55 


8 


21 40 


1882 


9 


17 


39 


10 





45 


9 


10 


41 


9 


18 


1883 


9 


11 


15 


9 


17 


3 i 


9 


9 


5 


8 


20 29 


1884 


9 


11 


15 


9 


20 


3 


9 


9 


5 


8 


20 29 


1885 


8 





54 


9 


13 


42 


9 


18 


23 , 


8 


16 22 


1886 




11 


10 1 


9 


11 


82 


9 


3 


27 


8 


16 15 


1887 




10 


38 1 


9 


23 


37 


8 


22 


43 


8 


14 4 


1888 




8 


5 i 


9 


2 


44 


9 


1 


2 


8 


12 45 


1889 




10 


80 


8 


3 


28 


9 


6 


51 1 

1 


8 


7 27 


1890 




15 


23 1 


8 


16 


^ 1 


9 


14 


34 


7 


17 


1891 




4 


22 


7 


21 


11 ' 


9 


4 


38 1 


7 


5 25 


1892 







38 


7 


15 


9 


9 


10 


22 i 


7 


3 34 



193 



TABLE No. 5. 
Average Passages of Steamships of Atlantic Lines 

FBOM 1850 TO 1892. 



Tmt. 


Canard 


. 


Inman 


■ 


Guiuii 




White Star. 




D. 


H. 


u. 


D. 


u. 


li. 


D. 


H. 


M. 


D. 


M. M. 


1850 


12 


16 





















1865 


11 


12 





















1866 


9 


4 


39 


10 


11 


40 












1878 


9 


7 


59 


10 





2 


10 


20 


18 


8 


22 39 


1876 


9 


4 


48 


8 


17 


52 


9 


20 


4 


8 


12 13 


1877 


9 


5 


59 


8 


21 


51 


9 


12 


54 


8 


11 9 


1878 


9 


8 


87 


9 





3 


9 


18 


50 


8 


16 19 


1879 


9 


3 


26 


8 


22 


38 


9 


9 


46 


8 


10 32 


1880 


9 


6 


58 


9 


1 


59 


9 


9 


9 


8 


17 26 


1881 


9 


9 


29 


9 


2 


18 


9 


11 


14 


8 


13 54 


1882 


8 


20 


17 


9 


2 


21 


8 


16 


20 


8 


10 50 


1883 


8 


20 


46 


9 


2 


55 


8 


13 


1 


8 


11 6 


1884 


9 


2 


14 


9 


7 


37 


8 


22 


6 


8 


13 21 


1885 


7 


14 


36 


9 


2 


19 


9 


5 


34 


8 


6 44 


1886 


7 


3 


29 


9 


2 


18 


8 


18 


52 


8 


6 42 


1887 


7 


5 


46 


9 


8 


6 


8 


15 


10 


8 


5 9 


1888 * 


7 





31 


""s' 


18 


5 


' 8 


15 


47 


8 


3 46 


1889 


7 


2 


40 


7 


23 


23 


8 


14 


1 


•• 


22 7 


1890 


7 


4 


52 


8 


6 


37 


8 


20 


6 


7 


6 16 


1891 


6 


23 


23 


7 


16 


47 


i," 


4 


38 


7 


48 


1892 


7 


1 





7 


12 


36 





10 


33 


7 

1 


1 30 



TABLE No. 6. 

Average Passages of the Two Fastest Steamers of 

EACH Line. 

OiUvmrd, 



Year. 


D. 
6 
6 
6 
6 


Cunanl. 


1889 .... 

1890 .... 

1891 .... 

1892 .... 


H. M. 

20 33 

18 10 

11 50 

8 2 



Inuinii. 



D. 
6 
6 
6 
6 



M. 

11 

6 
6 
1 



M. 

26 
4 
4 
2 



White »Ur. 



D. 
6 
6 
6 
6 



H. 

11 

5 

2 
2 



M. 

29 



80 

36 



Hoiiieuxird, 



1889 . 

1890 . 

1891 . 

1892 . 



. • . 


6 18 


8 


6 


9 


56 


6 


11 


21 


... 


6 12 


22 


6 


9 


80 


6 


7 


80 


... 


6 10 


20 


6 


8 


24 


6 


8 


50 


... 


6 9 


21 


6 


11 


50 


6 


6 


25 



Fastest Passages yet made by the Fastest Steamer 

OF EACH Line. 

Oahmrd, 



Tear. 



1892 
1891 
1892 



llontti. 



iSteaiiier. 



May 

August 
October 



Etrnria 
Teutonic 
City of Parii 



j Liiif. 

I 
I 

I Cuiwnl 
! White Star 
I InmaD 



E>. II. N. 



6 


20 


5 


16 31 


5 


14 24 



HoniciranL 



1888 
1892 
1891 


November 

August 

October 


Umbria 

City of Vow York 

1 Toutonie 

1 


Cunanl 
Inmaii 
White Star 


6 3 17 
5 22 50 
5 21 8 
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VICTUALLINO REQUIREMENTS AND STORES OF 

AN ATLANTIC LINER. 



Thb following interesting particulars, for the year 1886, of 
the yictuals put on board a Canard liner for the round voyage, 
and also of the staff employed by the Company, are given in 
the lAft of Sir Gtorgt Burnt, by Edward Hodder, 1890 ; these 
figures must now be considerably increased owing to the 
continued expansion of the traffic — 

'' For a single passage to America the Btmria, with 547 
cabin paissengers, and a crew of 287 persons' on board, carries 
the following quantities of provisions — 12,550 lbs. fresh beef, 
760 lbs. corned beef, 5320 lbs. mutton, 850 lbs. lamb, 350 lbs. 
veal, 350 lbs. pork, 2000 lbs. fresh fish, 600 fowls, 300 chickens, 
100 ducks, 50 geese, 80 turkeys, 200 brace grouse, 15 tons 
potatoes, 30 hampers of vegetables,'220 quarts ice cream, 1000 
quarts of milk, and 11,500 eggs (or at the rate of one egg per 
minute from the time the ship sails from Liverpool until her 
arrival in New York). 

''The quantities of wines, spirits, beer, etc., put on board 
for consumption on the round voyage, comprise 1100 bottles 
champagne, 850 bottles claret, 6000 bottles ale, 2500 bottles 
porter, 4500 bottles mineral waters, 650 bottles various spirits. 

'' Crockery is broken very extensively, being at the rate of 
900 plates, 280 cups, 438 saucers, 1213 tumblers, 200 wine- 
glasses, 27 decanters, and 63 water-bottles in a single voyage. 

'' As regards the consumption on board the whole Cunard 
fleet for one year, the figui^es seem almost fabulous — 4656 
sheep, 1800 lambs, 2474 oxen are consumed — an array of 
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flocks and herds, surpassing in extent the possessions of many 
a pastoral patriarch of ancient times — ^besides 24,075 fowls, 
4230 ducks, 2200 turkeys, 2200 geese, 53 tons of ham, 20 tons 
baoon, 15 tons cheese, and 831,603 eggs. 

<< Other articles are in extensive demand, and in the course 
of a year there is consumed— one ton and a half of mustard, 
one ton and three-quarters of pepper, 7216 bottles pickles, 
800 tins sardines, 33 tons salt cod and ling, 4192 four-lb. jars 
of jam, 15 tons marmalade, 22 tons raisins, currants, and figs, 
18 tons split peas, 15 tons pearl barley, 17 tons rice, 34 tons 
oatmeal, 460 tons flour, 23 tons biscuits, 33 tons salt, 48,902 
loaves of bread, 8 lbs. each. 

** The Cunard passengers annually drink and smoke to the 
following extent — 8030 bottles and 17,613 half-bottles cham- 
pagne, 13,941 bottles and 7310 half-bottles claret, 9200 bottles 
other wines, 489,344 bottles ale and porter, 174,921 bottles 
mineral waters, 344,000 bottles spirits ; 34,360 lbs. tobacco, 
63,340 cigars, and 56,875 cigarettes. 

" The heaviest item in the annual consumption of the Com. 
pany is of course coal, of which 356,764 tons are burnt — nearly 
equal to 1000 tons for every day in the year. 

" This quantity of coal, if built as a wall four feet high and 
one foot thick, would reach from Land's End to John o' Groat's 
House. 

" With regard to the aggregate employment of labour by 
the Cunard Company, it includes 34 captains, 146 ofiicers, 628 
engineers, boiler-makers, and carpenters, 665 seamen, 916 fire- 
men, 900 stewards, 62 stewardesses, 42 women to keep the 
upholstery and linen in order, with 1100 men of a sliore gang, 
or about 4506 people to i*un the ships, which tmverse yearly 
a distance equal to five times tliat between the earth and the 
moon ! " 



INDEX. 



ABTB8IKIA, Cunard Line, 82. 
Acftdia, Cunard line, 19. 
Accident to City of Paris' engines, 

62. 
Accountancy department, 105. 
Admiralty, hire of Atlantic 

steiunen, 88. 
Adriatic Collins Line, 88. 
White Star Une, 64. 
Adrt Cunard, 20. 
Inman, 40. 
White Star, 64. 
Africa, Cunard Line, 27. 
Alaska, 62. 

"Albion, Liverpool," 21, 23, 27. 
Algeria, Cunard Line, 82. 
Allan Line, 55. 
Allerss., 98. 

engines of, 99. 
Allibon, G., 169. 
America, Cunard Line, 27. 

National Line, 58. 
American Lines, 89, 53, 86. 
„ Line, The, 53, 86. 
Ammonia ice machines, 149. 
Anchor Line, 54. 
Anchors, 118. 
Andreseii Lin<*, 103. 
Annual inspection, 116. 
Appendix, 185. 
Archimedes, iirNt screw, 30. 
Arctic, Collins Line, 37. 
Arctic, engines of, 37, 125. 

loss of, 38. 
Ariiona, ss., 60. 

collides with icebeig, 73. 
Armed cruisers, 83. 
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Arrival of steamers, 112. 

Asia, Cunard Line, 27. 

Atlantic steamer, Collins Line, 87. 

"Greyhounds," 62. 

lines, working of, 104. 

records and tables, 176. 

steamers, old and new, 71. 

Transport Line, 98. 
Augusta Victoria, ss., 96. 
Aurania, ss., 83. 

Average passages, table of, 190, 
191, 192. 

Bain, James, Snp^ -engineer Cniianl 

Line, 168. 
Baltic, Collins Line, 37. 
White SUr Line, 64. 
Beaver Line, 89. 
Bcnsaude Line, 103. 
Bessemer, with oscillating saloon, 

78. 
Black Ball Une, fastest passage, 

180. 
Board of Tnule surveys, 116. 
Boats, ca|iaeities and arrangements 

of, 117. 
Boilers, design of, 136, 140. 

pressures, 177. 
Bonissia, ss., 95. 
Bothnia, ss., 32. 
Bremen, ss., 97. 
Britannia, Anchor Line, 54. 
Cunard Line, 20. 
engineers of, 126. 
in the ice, 21. 
steam-pipe bursts, 124. 
Britannic, as., 70. 
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INDEX. 



Riitumie, d«ek pkn of, 66. 

lowering propeller, 77. 

unpraoedented noord of, 78. 
Pritieli and North American Royal 

liail Company, 20. 
Britiah King, as., 80. 
Britiah Queen, early ateamer, 10. 
Brown'a Induced Draught, 174. 
Bnenoe Ayrean, aa., 88. 
Bolkheada aave Ufe, 84, 152. 

mid-line, 50. 
Balk, petroleum firat carried in, 

100. 
Burning of landing-atage, 121. 
Bums, Sir George, 19. 

life of, 152. 
Buma, Sir John, 86. 

Ufe of, 168. 

Cabin plan of Britannic, 66. 

Ooeanie, 66. 
Caledonia, Canard Line, 20. 
Campania, Cnnard Line, 85. 
Canada, Cnnard Line, 27. 
Canada Shipping Company, 89. 
Canadian, ADan Line, 55. 
Cattle firat carried aliTe, 82. 
Cattle ateamera, 82. 
Celtic'a gaa worka, 77. 
Chargeura R^unia, 102. 
China, aa., Cunard, 81. 
Cireaaaia, Anchor Line, firat dead 

meat, 55. 
Circulating enginea, 149. 
City of Berlin, aa., 47. 
Ci^ of Bruaaela, deacription of, 45. 

loea of, 46. 

rapid paiaage of, 46. 
City of Glaairow, 41. 
City of Mancheater, 48. 
City of Paria, firat, 45. 

aeoond, 50. 

accident to, 52. 
bulkheada of, 48. 
enginea of, 122. 
Clearing a veaael, 120. 
Clermont, early ateamer, 8. 
CoUina, E. K., life of, 154. 
Columbia, as., Cunard Line, 20. 

Hamburg- American Line, 96. 
Commandera of Atlantic liners, 171. 
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Compagnie Bordelaiae, 102. 

„ G^^nde Traoaatlan- 
tique, 101. 
Compound enginea firat need, 58. 
Consumption for I.H.P., table of, 

188. 
Consumption of America, 59, 78. 

Arctic, 87. 

Arizona, 60. 

Aaia, 27. 

Britannia, 20. 

Britannic, 70—78. 

Britiah King, 80. 

Campania, 85, 177. 

City of Beriin, 47. 

City of Bruaaela, 45. 

City of Paria, first, 45. 

Great Weatem, 10. 

Oregon, 62. 

Sootia,29. 

Sundry Teasels, 177. 
Coat of Atlantic liners, 86, 88, 84. 

propellers, 148. 
Crewa of Atlantic liners, 172, 178. 
Cruiaera, armed, 88. 
Cunard Line, 19. 
Cuiuurd, Sir Samuel, life of, 151. 

Dakota, Guion Line, 60. 

Danmark, loaa of, 102. 

Dead meat trade commenced, 83. 

Deck department, 109. 
Britannic, 66. 
Oceanic, 66. 

Dimenaiona of Atlantic ateamers, 
Uble of, 186. 

Displaoementa to propelling power, 
184. 

Diaplacementa, table of, 183, 134. 

Displacement of Campania, great- 
est, 176. 

Di^naions of City of Paria, 48. 

Dominion Line, 85. 

Donaldson Line, 93. 

Doran, J. S., aupt. of Ameriran 
Line, 169. 

Dramatic Line, faateat ]iaasage, 
180. 

Dreadnouffht, eailinff ahip, 1, 2. 

Dutiea of heada of departments, 
105. 
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Eule line, 96. 
Etny Atlantie steuuerj, 1. 
Elder, Joho, life of, 164. 
Electric light introduced, 47. 
Embtrkatloii, 121. 
EmigFtnts first cmrried, 44. 
End of Arctic's ctreer, 88. 

City of Bninels's ctrecr, 46. 

Great Britain's career, 17. 

Great Eastern's career, 94. 

Great; Western's career, 10. 

Great liyerpool's career, 8. 

Orepm's career, 84. 

Pbeific's career, 88. 

President's career, 11. 
Engineering dejpartment, 113. 
Engineers, ability of, 185. 
Engine-room staff, 172. 
Engines of Aller, 99. 

Arctic, 125. 

City of Paris, 132. 

Etna, 127. 

Montana, 129, 180. 

Oceanic, 68, 69. 

Teutonic, 145. 
Etruria, ss., Cunard Line, 84. 
Eiqiensea of Atlantic liners, 178. 

Fabre Line, 102. 
Fastest passages, table of, 188. 
Feed water, quantity used, 148. 
First steamer, 2. 

Atlantic steamer, 8. 

CWda steamer, 8. 

Atlantic steamer from^ liyer- 
pool, 5. 

water-tight bulkheads, 5. 

En^ish Atlantic steamer, 8. 

steamer missing, 11. 

iron steamer, 17. 

screw-nropelled, 17. 

Cunard liner, 21. 

Atlantic screw Cunard steamer, 
81. 

steel Atlantic steamer, 88. 

American Line, 86. 

Inman liner, 41. 

steam steering-gear, 46. 

National liner, 57. 

Quion liner, 65. 

oomponnd engines, 58. 



First saloon amidships, 66. 

White SUr liner, 65. 

New Zealand liner, 80. 

Atlantic triple engines, 89. 

Atlantic twm screw, 92. 

Hambnig-American liner, 95. 

North German liner, 97. 

Atlantic Express triple engines, 
52. 

cost of Atlantic liners, 178. 
Fitch, John, 8. 

Flags of Atlantic lines, xv, xvi. 
Forced draught, 47, 52, 144, 174. 
Form of clearing a ressel, 120. 
Freight department, duty of, 105. 
Friesland, ss., 101. 
Frosen meat carried, SS, 
Fulton's steamer, 8. 
Funnels of Atlantic Lines, xt, 

XTL 

Fumess Line, 98. 
Fiirst Bismarck, ss., 20. 
Future advaacea, 181. 



Galway Line, 57. 

Gas lighting used, 77. 

General dunensions of Atlantic 

liners, toble of, 186. 
Germanic, ss., 70. 
Great Britain, ss., 17. 
„ Eastern, 98. 
,, Liverpool, 8. 
„ Western, 9. 
Greatest aTcrage speed tier hour, 
paddlea, 177. 
avemge speed per hour, twin 

screw, 177. 
daily consumption, paddles, 

176. 
daily consumption, MOgle 

screw, 177. 
displacement afloat, 176. 
distance run in one day, 181. 
indicated horae-power, iiaddles, 

177. 
indicated hone-power, ainglc 

acrew, 176. 
indicated hone-power, twin 
•crew, 176. 
Guion Line, 59. 
Guion, S. B., life of, 157. 
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Halilkz steam sqaadnm, 23. 
Hambnig-Americui Line, 95. 
Haltknd, Sir £. J., life of, 162. 
HeUoD, D., sapt Imnaii line, 168. 
Highest aTerage speed per lioiir, 

paddles, 177. 
aremge speed per bour, twin 

screw, 177. 
consQinptioii per day, paddles, 

176. 
consamption per day, screw, 

176. 
steam-pressure, 177. 
Holland, ss., 58. 
Hollow shafting adopted, 49. 
HoFBliniigh, 8. O., snpt White 

Star Lioe, 169. 
Howden's forced draught, 52. 
Huclies, J., memoir w, 170. 
HyOFaalic system first adopted in 

the Atlantic trade, 52L 

Ice at Boston, 21. 

ImpTovements by White Star line, 

76. 
Imrie, W., becomes partner with 

Mr. Ismay, 67. 
Indicated jnywer to divplsccnient, 

Table of, 133. 
Induced draught, lirown's, 47. 
Inman Line, 41. 
Inman, William, life of, 156. 
Inside deimrtnient, 104. 
Inspection, Board of Trade, 116. 
International Navigation Com- 

)iauy, 53. 
Invention of sere w-pro|ieller, 80. 
Iron steamers, first, 17. 
Irn'iu, Thomas F., snpt. Inniun 

Line, 169. 
Ismay, Imrie and Co., 66. 
Ismay, T. H., life of, 160. 

Johnston Line, 00. 

Jordan, nuvL Guion Line, 170. 

Journal oi Commerce, 73. 

Kirk, A. C, life of, 165. 

La Noniiandic, ss., 101. 
Lardner, Dr., saying of, 18. 



( 



Largest steamer afloat, 176. 

steamer ever boilt, 176. 
Last iron paddle-ateamer, 29. 

paddle-wheel built, 29. 

wooden paddle*steamer, 38. 
liCtterfrom Lt. Roberts, 12. 
Levland Line, 90. 
Life of Sir Georne Bums, 152. 

ofE. K. Collins, 154. 

of Sir Samuel Cnnard, 151. 

of John Elder, 164. 

of S. B. Guion, 157. 

of Sir E. J. Harland, 162. 

of W. Inman, 41. 

of Thos. H. Ismay, 160. 

of A. C. Kiric, 165. 

ofC. Maclver, 157. 

of D. Maclver, 152. 

of R. Napier, 152. 

of Sir W. Peafce, 158. 

of J. Spence, 161. 

of J. R. Thomson, 168. 
limbeiB, 117. 

Link motion of engines, 146. 
Live cattle first carried, 82. 
Liwiyool AlirioH, 21, 23, 27. 
Littrpool Daily Poil, 64, 78. 
Lira-pool i/emcry, 6, 20, 40, 180. 
Liverpool, first Atlantic steamer 
from, 5. 

landing-stage, 121. 

steamship, 6, 7. 

steamship, sailing of, 8. 
I>ocomotive boilers, 134, 140. 
Logan, — , snpt Cunard Line, 168. 
London lines, 93. 
Loss of Arctic, 38. 

of City of Brussels, 46. 

of City of Paris, first, 52. 

of Dakota, 60. 

of Montana, 60. 

of Oregon, 81. 

of Pacific 38. 

of President, 11. 
Losses, table of, 198. 
Louisiana, ss., 57. 
Ii0\^*ering pro]ieller, 78. 
I^owest steam-pressure, 177. 
Lucanta, Cuusird Line, 35. 

Machiiieiy of Atlantic linen^ 124. 
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Uwhinery weights, table of, 134. 
MaelTW, ChArles, 157. 
MaelT«r, D»Tid, 152. 
Maelrer, withdimwal of Measn., 

36. 
ll^estic, 88., 81, 148, 145, 181. 
Manchester, City of, ss., 48. 
Manganese bionse propollciB, 143. 
Manhattan, ss., first Guiou, 65. 
Manning of Atlantic liners, 171. 
Martello, ss., 89. 
Matters examined by sunreyors, 

116. 
Meat trade, 83. 

Men of the Atlantic Feny, 151. 
Ifcreury, Liverpool, 6, 20, 40, 180. 
Monardi line, 91. 
MonUna, ss., 60, 129, 130. 

Names of Commanders, 171. 

Napier, Robert, builds Persia, 20. 

Napier, Robert, life of, 152. 

National Line, 57. 

Netherland American Line, 102. 

New York and Havre Steam Navi- 
gation Company, 39. 

New York, Citjr of, ss., 53. 

New Zealand One, 80. 

Night signals of Atlantic lines, 
zv, xvi. 

Nomadic, ss., 82. 

Normannia, as., 96. 

North German Line, 97. 

Netting Hill, ss., 92. 



lie, ss., 67. 
cabin plans of, 66. 
Oceanic Steam Navigation Com- 



pany, 64. 
8U 



Ocean Steam Navigation Com|ianv, 

39. 
Officen' posiUous, leaving iiort, 123. 
Ohk>, 88.787. 

Old and new Atlantic steanicrB, 71. 
Oldest Atlantic steamer existing, 

88. 
OraflNm, ss., 33, 62. 
OscQlatiog saloon, 78. 
Ontsidc section, duties of, 104. 
Overlapping propellen, 82. 
Ovcriiauling in port, 113. 



Pacific, loss of, 38. 

Paddles, average speed of, 177. 

greatest horBC-power, 176. 
Padale-steameiB, highest average 
speed, 177. 

hignest consumption of, 176. 
Paddle-wheels, first, 2. 
Palestine, oldest steamer, 88. 



Passages of sailing ships, 1, 2. 
Passages, table of, 24, 25, 26, 180, 

181, 188. 
Passonger certificate, 116. 

dcjiartmout, 110. 
Pearce, Sir William, life of, 158. 
Persia, ss., Cunard, 29. 
Petroleum in bulk, 100. 
Pilot, 123. 
Pirrie, W. J., iiartner in Harlaud 

and WollTs, 163. 
Piston speeds, table of, 134. 
Presideut, steamer, 11. 
Propeller, 147. 

invention of, SO. 

first, 17. 
Purvea, J., snpt. Inuian Line, 168. 

Rapid passages of Athiutic liners, 
table of, 188, 189, 192. 

Kates for hire by Admtraltv, 83, 
84. 

Red Star Line, 100. 

Refrigerating machinery adopted, 
55, 147. 

Release of Britannia from ice, 21. 

Rescue from Danmark, 102. 

Review of tables, 176. 

Roberts, Lieut., letter from, 12. 

Royal William, steamer, 4, 5. 

RuHsia, Cunard, ss., 31. 

Sailing shiiis, 1, 2, 180. 

Sail-|)ower, disuse of, 50. 

Sale of America, National Line, 

58. 
Savannah, steamer, 3. 
Scotia, Cunard Line, 29. 
Screw propeller, imi>rovenients, 

133. 
Screw engines with gearing, 126. 

direct*acting, 128. 
Servia, ss., Cunm Line, 3Z 
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Siriiu, steamer, 8. 

Soci^U Anonyme Belge-Americaine, 

100. 
South Wales Atlantic Steamship 

Company, 88. 
Spenoe, James, life of, 161. 
Staff at Works, 115. 

on board at sea, 172. 

on board in port, 114. 
SUte line, 87. 
Steamen lost, table of, 195. 
Steam-pipe, Britannia, Conard Line, 

tmrsts, 124. 
Steam steering gears, first nsed, 45. 
Stern of City of New York, 51. 

of Teutonic, 148. 

with lowering propeller, 79. 
Steward's department, 110. 
Stores for Atlantic steamers, 199. 
Subsidy, Canard line, 19. 

Admiralty, 88. 
Superintending engineers, 167. 
Suifaoe condensers, 141. 
Swallow Tail line, fastest passage, 

180. 
Synopsis of Atlantic Records, ix. 

Tables, Reriew of, 176. 
Teutonic, 81, 143, 145, 181. 

stem of, 145. 
Thingvalla Line, 102. 
Thomson, J. R., life of, 163. 
Thomson, Robert, supt. engineer 

Cunard Line, 168. 
Three-crank engines adopted, 50. 
Tod, Darid, life of, 166. 



Transatlantique Line, 101. 
Triple expansion engines of— 

Aller, 99. 

City of Paris, 182. 

Teutonic, 145. 
Twin screws adopted, 50. 

screw. City of New York, 50. 

screw, greatest horse-power. 
176. 

screw, highest speed of, 177. 

Screw Line, 92. 

screw, Teutonic, 81. 

Unprecedented record, 78. 

Value of Atlantic steamers, 35, 88, 

84. 
Vaterland, ss., 100. 
Vesta sinks Arctic, 38. 
Victualling department, 110. 
Victualling for an Atlantic round 

trip, 200. 

Wallace, William, supt. engineer 

Allan Line, 169. 
Warren line, 88. 
Water required for boilers, Atlantic 

trip, 148. 
Water-tight bulkheads, first, 5. 
White Star Line, 64. 
Wilson Line, 89. 
Wilson, W. H.,_partner of Harlaud 

and Wolff; 163. 
Wolff, G. W., shipbuilder, 163. 
Working of Atlantic liners, 104 
Wyoming, ss., 60. 
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cicctric light into their dwellings. 

* .\ccurate, lucid, and suitable for the purpose.' — Eleciricimtt, 

* llic chapter on accumulators is perhaps one of the best in the book/ 

Electricmi Review, 

* A shilling spent 00 this book will be well repaid.' — Emgintet's Caxette. 

* Will be found very useful to those desiring elementary knowledge 00 the subject.* 

irmu 

By A. R. Bennett, M.I.E.E. 
THE TELEPHONING OF GREAT CITIES AND 

THE ELECTRICAL PARCEL EXCHANGE SYSTEM. Two 
Papers read before the British Association. Demy 8vo. Sewed, ix. 
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B]r O. T. CUMBV ind Dr. Louii Bux. 
THE ELECTRIC RAILWAY IN THEORY AND 
PRACTICE. 400 Octaro Pigei, 179 lUuEtntioiu. i<u. &/. 

Tbli li Ibe Ent SrrruMTic Tkeatiib !&■! hu been pafalished oo itic 
ELacnic RATLifAT, anil it li intended 10 comr (be Gehekal PimciPLKs 

OF DUIOH, CONSTBUCnOH AND OpCBATIOH. 

CONTXKTS : — Cenenl Electrical Theory — Prime Moven — Mocon and 
Car Kpiipmait— The Llae — Track, Car Hoiuei, Snow Machinei— Tbe 
Station — The Effidency of Eleclric Traction— Slonce Balteiy Tmctloti— 
MiKdIaiMiiui Method! of Eleciric Traction —HIgli Speed Senles— Com- 
merdal Condderatioai— Hi*loriea] Note*. 

ArrsMDtCBS :— Bectiic Raawaj' tu. Telephone DecUoot— Institictioni w 
Unemea— Engineer'i Log Book— Clauification of Ejtpenditnre* of Eleclric 
Smel RaUmT*— Cooeemiaf Lightninc Piatecdoo, br Prof. ElihD Tbomioo. 



Bf Cakl IIkkikc. 

ELECTRIC RAILWAYS, RECENT PROGRESS 
IN. Abool 400 page*, and 110 lUuttratloiu. Price y- 




\Slttimm 1/ lUmilrjnuM.) 
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By E. T. Houston, A.M., Professor of Natural Philosophy in the Central 
High School, Philadelphia ; Professor of Phsrstcs in the Franklin Insdtote 
of Philadelphia ; Electrician of the International Electrical Exhibition. 

DICTIONARY OF ELECTRICAL WORDS, 

TERMS, AND PHRASES. Second Edition. Revised, Enlarged* 
and Entirely Rewritten. 562 Fkges, 570 Illustrations. Price 2IJ. 

' Filb a irery lari^e gap that ptev i o ua ly existed in electrical literature. 

A. B. KsNNSLLV (Edisoo LabonloryX 

' The name of the anthor is a soUicient gnaiaatee of the excellence of the work.*^ 

' A book of this kind is absolotdy neceasar^f to the general seader who wishes to 
understand any modem article 00 ^iplied electricity.*— iv#w Vark Htrmldm 



Complete Rules for the Safe Installation of Electrical Plant. 
ELECTRIC LIGHTING SPECIFICATIONS. For 

the use of Engineers and Architects. With the Phoenix Fire Rules. By 
E. A. Merrill. Price 6f. 

The author has drawn up a set of specifications covering the various classes 
of lighting installations, which may serve as forms for any special type or 
character of plant, and which are at the same time full enough to cover the 
ordinary installation of electrical apparatus and electric light wiring. The 
book will prove especially useful to architects and engineers. 

The Only Book Treating of this Subject Exclusively. 
THE QUADRUPLEX. By Wm. Maver, jun., and Minor 

M. Davis. With Chapters on the Dynamo-Electric Machine m Relation 
to the Quadruplex, the Practical Working of the Quadruplex, Telegraph 
Repeaters and the Wheatstone Automatic Telegraph. By William 
Mayer, jun. Cloth, 126 pages, 63 lUustiations. 6x. 

Contents :~Development of the Quadruplex—Introduction and Bacpla- 
natory— The Transmitter. Rheosut and the Condenser— Steams Dnpla — 
Instruments of the Polar Duplex— The Polar Duplex — The Quadruplex— The 
Dvnamo- Electric Machine in Relation to the Quadruplex — The Practical 
Working of the Quadruplex— Telegraph Repeaters— The Wheatstone Auto* 
matic Telegraph. 

By T. D. LocKWOOD, Electrician, American Bell Telephone Company. 

PRACTICAL INFORMATION FOR TELE- 

PHONISTS. 192 pages. 4/. 61/. 
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SECONDARY BATTERIES. By J. T. Niblett. Bdng 

a Desciiptidb of the Recent Develoiments of Ptictictl Appumtns for the 
Stontfe of Electrical Energy. Witn numerous Cunres, Tables, and other 
usefuidata. Illustrated. Oown 8va Price jr. 6^. 

* Experts m w«I1 ai sciadcntt will find this a Inndy book of r«f«ftiicc.' 



ECONOMICS OP IRON AND STEEL. By H. J. 

Skblton. Illustrated. Crown 8vo. Price 5/. 

FIRST PRINCIPLES OF MECHANICAL EN- 
GINEERING. By John Imeay and C H. W. Biggs. lUostiated. 
Crown 8va 31. 6d. 

FIRST PRINCIPLES OF ELECTRICAL EN- 

GINEERING. By C. H. W. Biggs. lUustiated. New Edition. 
Crown Svo. [IVtparit^. 

PpPULAR ELECTRIC LIGHTING. By Capt. Iron- 

siDB Bax, General Manager of the Westminster Electric Supply Ca 
Illustrated. Crown 8vo. 3f . 

STEAM ENGINES, BOILERS, AND FITTINGS. 

By C Capito, CE. Illustrated. Imperial 4ta lor. 6dL [Sk^rtfy. 



ELECTRIC TRACTION, MORE ESPECIALLY 

AS APPLIED TO TRAMWAYS. By A. Rbckbnzaun. lUustrated. 
ios.6d. 

FIRST PRINCIPLES OF ELECTRIC LIGHTING. 
By C. H. W. Biggs. Illustrated. Crown 8vo. 31. 6</. [Sk^fy. 

FIRST PRINCIPLES OF BUILDING. By A. Black, 

CE. Illustrated. Crown 8vo. y, 6d, [Skcrtly. 



By Dr. Gborgb Gorb, LI.D . F.R.& 
THE ART OF ELECTROLYTIC SEPARATION 

OF METALS (Theoretical and Practical). Fully Illustrated. lOr. 6dL 

• 

No other book entirely devoted to the Electrolytic Separation and Refining 
of Metals exists in any language ; those on Elcctro-MetaUiiny hitherto pub- 
lished being more or less solely det-otcd to electro-plating, llie present book 
oonuins both the sdenoe and the art of the sutyject. i.e., both the theoretical 
principals upon which the art is based, and the practical nilcs and details of 
technical application on a oommereial scale, being thus suiulile for both 
student and manufactuier. 
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hfj. A. FtsimG, BLA., D.Sc^ F.IL&, M.R.L, Ac, Praiteor of Efectriod 

fiitpitffini^ n Univcnity CoUcgSy Loduob* 

THE ALTERNATE CURRENT TRANSFORMER 

IM THEORY AND PRACTICE. In two ▼ob. demj 8vo. 

VoL L— ^THE INDUCTION OF ELECTRIC CURRENTS. Soop^es, 
157 mortratinm, thiid kne. 7/. 6^1 



C o w Ian I % :— Intrednctonr— El ectro-Magartic Indodioii— The Theny^ 




Periodic CnrreBCs^— Motml and Sdf Indodion— Djoaaiioal Th&ofj 



VoL IL— THE APPLICATIONS OF INDUCED CURRENTS. 
600 pagciy 300 Dlnrtiations. tii, 64L 

COMTBim :— Chapter I. The Historical Development of the Indnetion 
Coil and Tian^Miner— Chapter IL Distribotion of Electrical Eae^Qr bjr 

~" Allf rnilfi riinrnt rVrtrir *'>tafi oni OiaiHw IV 



IIL 

The Con iu uc ti on and Action of Tianribcmcn— Chapter V. Fvtlier 
Applications of Tiantfi 




Bf J. A. EwTNG, M.A., B.SC., Profevor of Mechanisni and Applied 
Mechanics in the University of Cambridge* 

MAGNETIC INDUCTION in IRON and OTHER 

METALS. 370 pages, 159 lUostxations. lor. 6if, 

Aba an introdoctonr chapter, vhkfa attempts to explain the Inndamental 
ideas and the terminology, an account is given of the methods trinchan 
nsnally e ro ptored to measure the magnetic quality of metals. Examples are 
then quoted snowing the resulu of such measurem enu for various spethnem 
of iroo» sted, nidceT and cobalt A Chapter on Magnetic H yste re sis foOovs. 
and then the diatinctiire features of induction by very weak and by venr strong 
magnetic forces are separately described, with further description ot expen- 
mental methods, and vrith additional numerical results. The infl ncice of 
Temperature and the influence of Stress are next discussed. The concep ti on 
of the Magnetic Circuit is then explained, and some account is ^ven ci ex- 
periments which are best elucidated by making use of this essentiaUv modem 
method of treatment. The book concludes vrith a chapter on the MolecnlBr 
Theory of Magnetic Induction ; and the opportunity is taken to refer to n 
number of miscellaneous experimental facts, on which the molecniar theoqr 
has an evident bearing. 

By A. E. Kbnnclly and H. D. Wilkinson, M.I.E.E. 
PRACTICAL NOTES FOR ELECTRICAL 

STUDENTS, LAWS, UNITS, AND SIMPLE MEASURING 
INSTRUMENTS. 320 pages, 155 Ulustnitions. 6x. 6J, 
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Edited by W. W. Beaumont, M.I.C.E., M.I.MvE., &c. 

THE STEAM-ENGINE INDICATOR AND INDI- 

CATOR DIAGRAMS, y. 6d. 

A Practical Treatise on the Steam Engine Indicator and Indicator Dia- 
rrams, with Notes on Steam Engine Performancrs, Expansioa of Sleam, 
oeliavkittr of Steam in Steam Engine Cylinders, and on Gas Engine Diagrams. 

By Dr. George Gore, LL.D., F.R.S. 
ELECTRO-CHEMISTRY. Second Edition. 2s. 

By Olivrr Heavysidb. 
ELECTRO-MAGNETIC THEORY. [InfnparaHm. 

By W. Geipel and H. Kilgour. 
ELECTRICAL ENGINEERING FORMULA, ftc. 

This Pocket-Book is a departure from previous attempts to pforide lor 
Electrical Engineers and Electricians varied information for every«day use. 
The book will be invaluable to Electrical Engineers, a very huge space 
being devoted to heavy engineering details, formulae, ftc. 

[In frtparoHom, 

By H. D. Wilkinson, M.I.E.E., ftc, ftc. 
SUBMARINE CABLE-LAYING and REPAIRING. 

An Original Work on this important subject, which has not pievioiisly 
been tieated in a thoroughly practical manner. Fully lUustrated. 

[In fr9far>atmL 

In Two Vols, stout paper covers, 2i. ; strong cloth, 2s, 6d, each volume ; 

Single IMmers, yi, 

PRIMERS OF ELECTRICITY. Fully lUustnted A 

Series of Helpful Primers on Electrical SubjccU for Oie use of Colleges, 

Schools, and other Educational and Training Institutions, and for young 
men desirous of entering the Electrical professions. 

Tablk of Contents : — Volume I. — Thrort. — Primer Na : i. The 
Effects of an Electric Current —a. Conductors and Insulators— 3. Ohm's 
Law — ^4. Printfiry Batteries — ^5. Arrangemenu of Batteries— 6. Electrolysis — 
7. Secondary Batteries— 8. Lines of Forcc—^ Magnets— la Electrical Units 
— II. The Galvanometer — 12. Electrical Measuring Instruments — 1^ The 
Wheatstone Bridge — 14. The Electrometer — 15. Ihe Induction Coil — 16. 
Alternating Currents — 17. The I^yden Jar ^ 18. Influence Machines — 
19. Lightning Protectors— aa Thermopiles^ 

Volume IL — PRAmcE.- Primer Na : ai. The Electric Telegraph — 
aa. Automatic and Duplex Telegraphy — 23. The Laying and Repair ol 
Submarine Cables — 24. Testing Submarine Cables — 85. The Te lc poone— 
96. Dynamos — ay. Motors— 38. Transfornicrs— 39. The Arc Lamp— ja The 
Incandescent Lamp^^r. Underground Mains — 33. Electric Meters — 33. 
Electric Light Safety Devices— 34. Systems of EJectric Distribution— 35. 
Electric Transmission of Energy— 36b Electric Traction— 37. Elei-iio-Depu- 
fitioQ— 38. Electric Welding. 
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THE MANUFACTURB OF ELECTRIC LIGHT 

CARBONS. A PnuMical Guide to the Eit«bli»hmeiit of a Garboo BCanii- 
fiictovy. Fully Illustrated, i/. 6dl 

THE WOODHOUSE AND RAWSON WIRING 

TABLES. Price, mounted and glazed, i/. 6^ post free ; in neat doth 
case for pocket, 2/. di/., post free. Printed Directions how to use the 
Tables are issued with each copy. 

POCKET PRICE LIST AND USEFUL FOR- 

MULifi FOR ELECTRICAL ENGINEERS. A handy book for the 
pocket* and sure to be in constant use. i/. 

MAY'S POPULAR INSTRUCTOR FOR THE 

MANAGEMENT OF ELECTRIC UGHTING PLANT. Pddcet 
sise* ar. 6(/. 

WOOD'S IMPROVED DISCOUNT TABLES. 

Fourth Edition. Qoth, i/. 

MAY'S BELTING TABLE. For Office use, printed on 

cardboard, with metal edges and suspender, ar. each, post free ar. a/. 
For the pocket, mounted on linen, in strong case, 2x. 6tf. each, post free 
2X. &£ 

PRACTICAL DYNAMO-BUILDING for Amateurs. 

How to VHnd for any OutpaL By Frbderick Walkkr, Member of 
the Society of Civil and Mechanical Engineers. Second Edition, revised. 
Fully Illustrated. Qoth gilL 2x. 

TABLES AND MEMORANDA FOR ELRC- 

TRICAL ENGINEERS. By the same Author. 2j. 

THE ARITHMETIC OP ELECTRICAL MEA- 

SUREMENTS. With numerous Examples folly worked. Bv W. R. P. 
HoBBS, Head Schoolmaster of the Naval Torpedo School, Portsmouth. 
Revised Edition, i/. 

A Work for Artificers in Gold, Silvkr, and other Metals, 
Leather, Wood, &c An entirely New Edition. 

PAIRBAIRN'S BOOK OP CRESTS OP THE 

FAMILIES OF GREAT BRITAIN AND IRELAND. Edited by 
Arthur Charles Fox-Davies. a vols, huge 4to. 

Half morocco, 4/. 41. 

Artificers' Edition, specially bound in pigskin, 3/. \y, 6d. net. 

Buckram Edition, y. y, net. 

Full pro s pectus post free on application. 
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GREAT INDUSTRIES LIBRARY. 



BRITISH LOCOMOTIVES. By C. J. Bowen Cooke. 

An Historical and Graphic Account of the Development of and Progress in 
the Steam Locomotive, and an account of all the most recent t^pes- \Vith 
many original Illustrations. [/ii the press. 

By R. Nelson Boyd, M.Inst.CE. 

COAL PITS AND PITMEN. A Short History of the 
Development of the Cool Trade, and the legislation affecting it. 3/. 6d. 

Outline op Contents :— Condition of the Collienr Population before 
the Nineteenth Century — Early Colliery Explosions — Development of the 
Coal Trade — Invention of the Safety Lamp— Parliamentary Debates and 
Passing of Ix>rd Ashley's Measure— Passing of Coal Mines Inspection Act, 
1850— Agitation Amongst the CoUieis for more Inspection — Later Explosions 
— Discussions in Parliament during 1870, 1871, 187a — Royalties Question — 
New Mines Regulation Aci '.a:^^s[>eci and Cliiuj.u." > — Appondioes and 
Index. 

* Mr. Boyd'ft w«U-wricten and eminently practical hock.'^Dmify Ckr^mseie. 

* It cannot fidl to prove interesting.'— .S>tf«Arr. 

' Not only a weU-writtc^ and faadnatins work, bat ako a valuable history of ibe 
legislation Mid changes whidi have taken place in the ooal industry.*— /iMAw^rnr#. 

By Sir Oborgi Findlay, Assoc Inst. C.E., Vice-Chainnan of the London 

and North- Western Railway. 

AN ENGLISH RAILWAY, THE WORKING AND 
MANAGEMENT OF. Fourth Edition, thoroughly Be- 
viBed and Enlarged, with new Appendix, and with 
nnmerooB lUuatrationB. Crown 8yo. oloth, 5/. 

Contents :~Managenient— The Staff— The Permanent Way—Signals 
and Interlocking— Telegraphs— Rolling Stock— Working of Trains— hunting 
and Marshalling of Goods Trains— Working of Goods Sution— Rates and 
Fares— Diviskm of Traffic— The Railway Clearing House— The Sute and 
Railways— On the State Purchase of Railways — Passenger Traffic— On the 
Law as l)etween English Railway Companies and the Public— On the Railway 
as a means of Defence — Index. 

'Tbla la a deUffhtftU book.'— iTniriiMvr. 

'Mr. Findlay't book displays lo nnch knowlcdft and ability that It w«U 
daaorvaa to rank aa a alaadard work on the subject.*- .V«/»nr. 

' A TOT iatareatlBff work tlironffbont.'- JTm/m^ Engimeer. 

' Mr. Findla/t book wtU take a hirb poelttott in the llbraiT of 
praetloal aetaaoe.*— ^/Afw^wm. 
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A Nsw Work on 'Atlantic Lihcu.' 
THE ATLANTIC FERRY: Its Ships, Hen, and 
Working. Bv Akthuk J. Macinnis, Hcmbn' of the Imtiiule of Nsnl 
Aiclutecti. with minKroui lIluMntioni, Diaerami, and Plan*. Crown 
8va 7/. W. 

A Popular Bdition, price 2*. ed., will be leaned shortly. 
■ h» had > wall-dMarrad m 



Oaa of sraM morlt.'— Jiyi'iu wi if. S v imtr. 

it ilnirtlilt iafanBUiSD onaniiit rnU DiU idua Eo lb* Allulic 
Is man (sr it B hMuir mleomm.'^SUffiiv lf*rid. 
t ooTdtallr waloomadi DDc oil)! br ib* ihipownu, iCi(' 
aj TJH i ■n.iii— . but br uc 
' Itr. ftm^m' ' ' 
1> tba lUmuT < 



"WUI b« ooTdlKllr warooms^'DDc'oii 



> Um lUmuT of ararr "Atlantis Llnar." 



■ UvtrffI Daily Ptit. 
mmanu uM_ Bi <— am, whI Ukdr (gr ■ ffioi pariod to b* 

. ttio gruaX nbjaot.'— sSivfniBH. 

rMMird of tnuliMaa antarprtaa.'— £el*. 



'■ooKawIw U IntoraoUd 

■ A eOBaiaa hlatorr of tl>* fftmoiii ttrrj, and 

""* ^ --■— ■-£-r"'* MtttaMit. 



DkTlouian alundd ba wttbent 




af ///iifntin). 



Ciown Svo. cloth, u. &/. A Kev is. net. 

BOORKEEPING. For Commercial, Civil Service. 

and Evening Clanel. Wilb numerous Examples and QueMkni, and a 
GloMaiy of Tenna appended. Bjp Philip Ckclun, Chanend Ac* 

'Aa eu*ll«< little wfk.'— ^/imiV f-*- 
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COLLIERY LIGHTING BY ELECTRICITY. By 
Sydnvy F. Walker, M.I.E.E., Asm. M. IdsL CE. QoUi, fcap. 4to. 

By G. PLANTi. 

THE STORAGE OF ELECTRICAL ENERGY, and 

Researches in the Effects created by Currents combining Quantity with 
High Tension. Translated from the French by Paul Bedford Elwsll. 
With Portrait and 89 Illustraaons. tfvo. pp. ¥11.-268, cloth, I2x. 

By B. H. Th WAITS, CE., F.CS. 

GASEOUS FUEL: INCLUDING WATER GAS. 

Its.Production and Application, is, 6d, 

By T. Eustace Smith, Barrister-at-law. 

HOW TO PATENT AN INVENTION Without 
the Intervention of an Agent. Third Edition, revised and 
enlarged. 2/. &/. net. 

'Thk ii an cseeltent lictk book.'- BmUder. 

By R. M. Parkinson, Aawc. M.I.CE. 
STRUCTURAL MECHANICS. Crown 8vo. 4X. 6^. 

Edited by J. LUKIN, B. A« 

SCREWS and SCREW-MAKING. With a Chapter 

on Milling. Crown 8va y, 

TURNING LATHES. A Guide to Turning, Screw 

Cutting, Metal Spinning, &c. Third Edition, y. 

'This Is b7 far the bast traatlaa •▼ar pnbUahad.'— AvAmvt. 

FODEN'S MECHANICAL TABLES, sth Edition. 

Crown 8vo. cloth, u, 6d, 

WERSHOVEN (F. J.), TECHNOLOGICAL DIC- 
TIONARY OP thk PHYSICAL, MECHANICAL, and CHEMICAL 
SCIENCES. English, Gwroan, and Ger.-Eng. 2 vols. doth. 2x. 6d. 
each. 

PONCE DE LEON. ENGLISH-SPANISH TECH- 
NOLOGICAL DICTIONARY. Containing Terms einpl<wed in the 
Applied Sciences, Industrial Aits, Mechanics, Fine Arts, Metallurgy, 
Machinery, Commerce, Shipbuilding and Navigation, Civil and Military 

way ConstmctioD, Electro-technics, &c 



nacninery, ixnnmerce, dnipou 
Engineering, Agriculture, Rail 
^yo, i/. m. 



Vol. II.— Spanish-English. 

MODERN AGRICULTURAL IMPLEMENTS. 

AN ILLUSTRATED GUIDE TO TOOLS, MACHINERY, && 
£y Jambs Woodward Hill, Assoc. M.Inst.CE. 7/. ^, 



i8 Whittaket's Technological and Scientific List. 



WHITTAKER'S LIBRARY 

OF 

Arts, Sciences, Manufactures, and Industries. 

Illustrated. In Square Crown 8vo. Cloth. 

iMMsra. Wliitt«k#r*a Taluable series of inraotleal mannals.' 

■ SUctriemi Xtmtm, 

FITTING, THE PRINCIPLES OF. For Engineer 

StudenU. By the Author of ' The Principles of Pattern Making,' * Prac- 
tical Ironfounding,' and 'Metal Turning.* Illustrated with about 250 
Engravings, and containing an Appendix of UsefVd Shop Notes and 
Memoranda. [SAartty. 

HELICAL GEARS. By the same Author, [intki^ss. 
DYNAMO MACHINERY, ORIGINAL PAPERS 

ON. By J. HOPKINSON, D.Sc.; F.R.S. With 98 Illustrations, 51. 

THE CHEMISTRY OF PHOTOGRAPHY. By 

J. Traill Taylor, Author of < The Optics of Photography.' [JViparittg, 

PHOTOGRAPHIC APPLIANCES AND PRO- 

CESSES. By the same Author. {Priparifiig. 

THE MICROSCOPE : How to Choose and How to 

Use. By S. Highley, F.C, Fellow of Royal Microscopical Society, 
&c., &c« With numerous Illustrations. [Pnparing. 

ELECTRICAL EXPERIMENTS. By G. £. Bonney. 

With 144 Illustrations. 2J. 6d. 

Contents :— Experiments with Magnets— With Electro-Magnets— With 
Induction Coils — With Static Electricity— Electrolytic Experiments— Mis- 
cellaneous Electric Experiments. 

ELECTRICITY AND MAGNETISM. Being a 

Series of Advanced Primers of Electricity. By Edwin J. Hoitston, 
Author of ' A Dictionary of Electrical Words, Terms, and Phrases.' 

[In tki^ess, 

ELECTRIC LIGHTING, TRANSMISSION OF 

POWER, and other advanced Primers of Electricity. By the same 
Author. [In tkt frtts, 

ELECTRICAL TRANSMISSION OF INTELLI- 
GENCE, and other advanced Primers of Electricity. By the same 
Author. [In ikefrtss. 
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WhitUtker'a lAbraiy of Arts, Sciences, die. {Cmfinm^ 

HAYCOCK'S FIRST BOOK OF ELECTRICITY 

AMD MAGNETISM. 84 Illiutnlioni. ai. M. 

o pB TTh aM B copT. tnd carefully iludy it. will obtain an axettLcni 



iltclrkal Emtimttt. 

THE OPTICS OF PHOTOGRAPHY AND PHO- 

TOGKAPHIC LENSES. By T. Traill Tavloi, Editor oT ' Hie 
Brituh Jooinal of Pbolognphj.' Wilh 68 Illuitraliont. y, 6d. 
' Ad aacellam nid«t 9i [tal practicaJ uh.' — t^alnrr. 
' Pcnooally w« look upon ihu lioolc ai a mod v^liuble labmr-ftairing iavmtioa, fof 

. r 1 i_ „ ,[„^ about ren ia.' 

" ttlcal FtUffTwfirr. 
i( [yio will un any 

THE PRACTICAL TELE- 
PHONE HANDBOOK, y 6tf Sf 
losiPH Pools, A.I.E.E. (Wh Sc 1875), 
Chief Electriciui to tb« Ule Lancuhire arul 
Cheihiie Tclepbone Exchange Co , Man 
chctter. With 317 lUnstralioni. 

■ It camaioi TUdable hxsudu of all ib* ban 
lnutni and iikhi widdr^iad inatrnatDU tocalhci 
villi a couidnnbla aooani of hfcnnaiiiin lu 
bilbBIa iNbliihed in book totm.'—KlKlmm 

' wai ba fouDd buh luifut ani ininatinc 10 
pBHB* wbonH itw wlcpliait, ■> Ur Poole I ca 
poBlioB ol IdtpboDic anuaini U both dear aiid 
tnm^tiAtaB'n.—Smhirii'j Ktvira: 

The Hun 
\Sfa,wu. _ 

THE ART AND CRAFT OP CABINET MAKING. 

A Practk*] Handbook ta the Cooitruction of Cabinet Fumiluie, (he 
Uie of Toola, Fonnalion of Jointi, Hinu on Dnicnitig and Setting Out 
Woik, Veneering, Ac By D. Dbnmng. With 319 lllusiraiioiu. 51. 





• WaUolanatil, and. writ- 




Vf»^ ■^^ < t*m ¥wtmo ififf*-^ i<///M*«»— V 
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n bittaker'M Library of Art*, Seieneea, Jte. iCMttitmtd). 



PRACTICAL ELECTRIC -LIGHT FITTING. A 
Traliw on the Wiring and Fitting up of Buildin)^ deriving cunent fmn 
Centnl SlatioD Maiiu, and the Lajring dawa ra Private InitallatioDc, 
indndiiuthe Uteil edition at the Pbcenix Fite Office 
Rule*. By F. C Allsop, Antboi of 'The Tele- 
pbonet and tbdt CouUnctkn.' With 114 lUna* 




{Sfaimma ^ lamfalimiA 



• In Mr, BoaB«7^ naafol took 
lODr oaddcnd.'— fito/rku/ Hi 




iidcicrilitd BlBBHlTta 
nd niadiaf tlwvln an 



Sectional Diagram o( Coil U' 



{SfeeimtH tl iamtmim\. 
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JFhiUaker's lAin^ry of Arts, Sdmiees, Ac {ComOuued). 
PRACTICAL IRONPOUNDINTG. By a Foreman 

Pattern Maker. Illnstxated with orer lOO Engravings. Second Edition. 4^. 



* Everv popQ and Aiy g mi cc would find ic, wc dunk^ 
thoRMssli Knowledce of hb work. The book, however, 1 
tfudcnt, but ooBMina aineh oastal InformAtloa Cdt praetieal maoJ 



to 
DOC PHriMWM neraij "^i" 



METALr TURNING. By the same Author. With 

81 lUufltiations. 4^. ^ 

Contents :— The Lathe— Tools and Tool Angles^-^Chnda— Cfancking 
—General Remarks on Taming— Hand Taming— Slide Rest Tuning— 
Boring— Screw Cutting. Ac 

' A handy little work.'— /rMUM#ivirr. 

Ab ezoeedinglT vaetal ya tt Uoatton to have at hand.'— Jf«dUwvy. 

'The book does wttU what It p ff o lb asaa to do, hs aim beiag to cxplaia aad 
ilhiMiatc the pnctioe of pUia head lonuaK *od elidci ttit tnrniDg as puwfed in 

'—-ludrnttriti. 



By Sydney F. Walkee, M.I.E.E., A.M.Inst.C.E. 

ELECTRICITY IN OUR HOMES AND WORK- 
SHOPS. A Practical Treatise on Auxiliaxy Electrical Appaiatns. With 
numerous Illustrations. Second Edition. 5/. 



' It would be dilBcolt to find a BK»e painstaldog writer when he ii deicribiag 
the oonditioQS of practical sooceM in a field wfaidi he has himsdf thoroDgUy explorad/ 

£1 



* If r. Walker's book is evideotly the work of a practical omd who has had 
cjcpcrience. • . . The praetleal nlata are likely to be of aoUd ▼alve.' 



SmimrdmjRt 

' The work is a valuable cootributioa to the literature of electrical adcnoe ia its 
more praciical forms.'— /fm* iuid €00! Tradet Rtoitw* 

By Sir David Salomons, Bart, M.A., Vice-President of the Institution 

of Electrical Engineers, &c. 

ELECTRIC-LIGHT INSTALLATIONS, AND THE 

MANAGEMENT OF ACCUMULATORS. A practical handbook. 

Sixth Edition, revised and enlarged, with numerous lUusua- 

tions. 6j. 

■ We adTise erery man who haa to do with Installation work to 
study this ynoi^^—BUctrUml Emfiiutr. 

* To lay that this book is the best of its kind would be a poor oomplimmf, as k is 
praetloally the only work on aoenmnlators that haa been written.' 

Eketrkml RtfiUm. 

' Will be found very valuable to those owning or having charge of iastallataoos.* 
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^ S. R. BOTTONB. 

ELECTRICAL INSTRUMENT-HAKINQ FOR 
AMATEURS. A Pnctbal Kandbook. Witb 71 lIlutiadoiM. VUth 
ZditUm.reTiMduuSanl«rged. 31. 

'To tk«M Bbont to Mudr alMtrloltr aad tti kvpUMtloii lUi book 
wm fram • Torr vNtai eompuiaB.'~J'tti«£a/ i^trU. 





By S. R. BoTTONK. 
ELECTRO -MOTORS, How 
Made and How Used. A 

Hudboc^ for Anwleon and Practkal 
Men. With 70 IllnUnitioiu. 
Second Edition, revised uid 
enlarged, p. 




Al^twc ol Altenuiln^ Cuncnl Maun (^ftrimnif lUmHraliim). 



24 Wkiitaker'i Technchgked and Sdmiijic List. 
WMUaker's Library of Art», SeUncea, Ac {CentmmJ). 



By S. R- BoTTONK. 
THE DYNAMO: How Made and How Used. 

Eighth Edition, with ■dditiooml nutia and iUnttnttioiu. If. 6J. 



HOW TO MANAGE A DYNAMO. 

Anthor. lUnstnUed. PcXt 8*0. doth. Pocket tite. 

'lliia liuk biHk will be vtty lu 
ElKlricsli 
■Tlx book A-xM r- 
uafnl. •—EticMc*/ Rnim. 

■WahmtilrcoaamlittatlHBMieacf 



B7 5. R. BOTTOItE. 

ELECTRIC BELLS, AND 
ALL ABOUT THEM. A 
Pndic*] Book fof Practical Men. 
With more thu too lUattntioiu. 

jPourth Edition, reriaad. y- 



By the 1 



■stk of (iKtric bcU-fliilag • 
ling, or Dariy vrtrflbia^, b« 
Imow.' — Etteificimt, 




[Sftttmn tfllfatraHom 
Bf J. Gkay, B.Sc 
ELECTRICAL INFLUENCE MACHINES: Con- 

ttinii^ ■ Full Account of their Hiilotica] Development, tbdi Modcn 
Foraii, and tbeii rractical Ccoitiucticni. 41. 6d. 
' TUa axoaUant Kook.'— f toMca/ Emgimtr. 

InmA atrontfj to all ■laetrlidani.' 

EUclHcMl Mamt. 
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TThUtaker'B lAbrary 0/ Artt, Science*, Jbc [Cmtintidd). 



B7 G. E. BoKKir. 
THE ELECTRO - PLATERS' HANDBOOK. A 

Pnctical Maniul for Amaieun *nd Voaog Sludenti in ElecUo-MeUl- 
InrEy. With Full Index and 6i IlliulntJoni. 31. 

Contents :— -I. Eleclro-DepauUoa of MeUl— II. Eleclro-Dcpcsilioa by 
Cnrrenlfrom Batteriea— III. Djtiuno-Elcctric PblingMachlnei— IV. Klectm- 
PUlen' Mauriali— V. Preporiog the Work— VI. Electio-PUtins wilh SHvct 
— VII. Gold — Vm. Nkkel — tX. Copper — JL AU07.— XI. Zinc. Tin. 

'AsaDMUnr conld not Willi n>TK batter txporiUoa of till alamauti 
of tba anhjaot. .... TIh mHi ha> u ncsllai iodu ud «i innuiuioa, aad 
will ftni ■ uelul iddilioi (a klain. Whitukv'i nlubta tma of ptidic*) 
'—SiKlTitml Xtfirw. 

llum.'~CJirmiitl A'hn. 




■i Rni^h IjHhi- IKfnimm •/ ItltiiratUn). 
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XTecbnolodical 1>anbbooft8 




WW 



II 



Edited by SIR H. TRUEMAN 

A Series of Torhniral Mannah for the use of Woriaocn and 
oUieis pncdcaDy intciested in the Indostzial Aits» and e^wrially 
adapted for Candidates in the F.iaminarions of the CSsj Guilds 
Institate. 

lUMstraied mmd mm^ormij frimUd im swmBfasi 8iv. 

DYEING AND TISSUE-PRINTING. By VHIliam 

CaooKSS. F.ILS, V^.C& ^ 




GLASS MANUFACTURE. Introductory Essay by 

IL J. Powell, B^ (Wliiteftius Gbs Works) ; CaowH akd Shsbt 
Glass, by Henrt Cbakck, if ^ (Chame Bras^ PiiiingliM a) ; PlATB 
Glass, by H. a Hank, Aaoc. if c»k IiBL C.E. 3^6/ 



COTTON SPINNING : Its Development. Principles* 

and Pnctioe. With aa AppeDdix on Stesm Engmes and Boilcn. Bf R. 
ilAasDCN, Editor oT tlv ^Textile ifamrfKlvrer/ and Eaaancr forte 
Qtjr and Guilds of London Imtitnte. Foorth Edition. 6c ^ 



C am m I s : — Inirodnefcry~ Cotton —The if ill — Manipafation oT Ae 
ilaterial— CardiDa and rnmlwog Dianiag. SwWii i ^ . and Ronag—I X i ilut h- 
aMai of Spinniiig—The Modem System of Spinamc—The M odon 
Thrastlcaad Ri^g ?S|Winina : Donfaliaf — IfiseDanea— Appendix. 

'Aaadiwafale«aAoatkc w^gt.'— JftMciafcr Exmmimtrmmd Timn. 

' fVaaical ifioiflMn, of »fcn« Mr. 
• Ittodbook, and l eai ttcf * will t^d OmfaMtetimSanaaiiam gjirnuwightht 

C 



COTTON WEAVING. By R. Marsden, Examiner 

to the Gty and Guilds of London Institate, Aothor of * CoCt » Spianinc.' 
With nomeron Ulostiatioos. [U ^ 



Whittakef^s Technological and Scientific LisU 27 
COALr-TAR COLOURS, The Chemistry of. With 

nedal reference to their applicAtion to Dyetng, &c. By Dr. R. Bsnkdikt, 
Profeaor of CSiemistry in tne Univenity of ^enna. TnusUted firom the 
Gennan by E. Knbcht, Ph.D., Head Master of the Oieniistry and Djre- 
ing DepaiUnent in the Technical College, Bradford, and Edition, Revised 
aiM Enlaiged. ts.faL 

"Pm onciaal work is popahr in Gcnaanyi md the tramhriwi ooclit to bt emany 
ap|>reA t cd nere, not ooly br MndenU of oq^uuc choBtatrr . bat lymllmiarepractiOBlly 
coooBiwd ID tlw dvcifls UKi orintiBC cf ••w»iU> frbiicL*— y Jl^ Aiitm^wtu 



* Tbe Tohmw roalalm, in ft little ainee, a vatt aaMmii of 
riatafird in soch a naimcr as to show chaiiy and distinaly the diiaf diaractcriatks of 
each oolooriacaMttcr, and the lelatkmhipesisti * ' ' ' 

9aaihta»'—'/0mrMml ^tkg Society ^ Djtrt mmd < 



WOOLLEN AND WORSTED CLOTH MANU- 
FACTURE. By Professor Robrrts BrAUliONT, TeztHe Industries 
Department of the Yorkshire College, Leeds. Second Edition, Revised. 
7/. 6^ 

Contents :— Materials— Woollen Thread Manofiictiire— Worsted Thread 
Constnictioii— Yams and Fancy Twist Threads— Loom-Mounting, or IV6> 
paiation of the Yams for the Loom—The Principles of Cloth CoostmctiQii— 
rmidamental Weaves — Hand Looms — Power I^^ooms— Weave Combinatioos 
—DrafUng— Pattern Design— Colour applied to Twilled and Fancy Weaves— 
BsdEed and Double Cloths— Analysb of Cloths and Caknlatioos- Cloth 
Finidiing. 



'The book b a sati sla c t ory and instnictive additioo to the MiMitmi Bell's eaoelleot 
trrhnical mneu'^Mmmknier Cumrdimn, 

' It shooM be studied and inwardly digested Iqr every student of the textile arts.' 

TextUg Rttmrder, 

PRINTING. A Practical Treatise on the Art of 

Typography as applied more porticularly to the Printing of Books. By 
C. T. Jacobi, Manager of the Chiswick Press ; Examiner in Typography 
to the City and Guilds of London Institute. With upwards of 150 Illustra- 
tions, many usefiil Tables, and Glossarial Index of Technical Terms and 
Phrases. 51. 

' The work of a man who undentaods the subject on which he is writing, and is able 
to esprcas his meaning clearly, hlr. Jaoobt auiy fiuthcr be cosnplimmted on having 
supplied an excellent index.'— Atkemtnm, 

' A practical treatise of nwre than cooinon ralne. • . • This is a thorough, concise, 
and mtelligible book, written with obvious mastery of all details of the subje^* 

* It deals with the sobyect in an exhaustive and succinct manner. .... We wish it 
all the success it deserves in its cITorts on behalf of terhnok>gical education.* 

Prtmting Timut mmd Liiktgrm^Atr, 

BOOKBINDING. A Practical Treatise on the Art. 

By !• W. Zaehnsdorf. With 8 coloured Plates and numerous Diagrams. 
Second Edition, Revised. 51. 



* Nv more competent writer upon hU art could have been fcuod. ... An eacen«iit 
— ^plcof a technical text-book.* — Imfitstrira. 
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PRINCIPLES AND PRACTICE OP PLUMBING. 

By S. Stevkns Hkllyer, Author of 'The Plumber and Sanitary 
Houses,* and ' Lectures on the Science and Art of Sanitary Plumbing.' 
With Illustrations. Sm. post 8vo. with 4 plates and 180 Illustrations. 51. 

' For all intent! and purposes this book tnay be described as an iUustmted plumber's 
dictionary, and should always be " at home " lor studv and reference. It u tnTaloable to 
the working apprentice commencing his trade, and cannot but prove of consideraMe 
ktancc to builders, clerks of works, foremen, hc'-^Tht Plumber 



SILK DYEING, PRINTING, AND FINISHING. 

By Georgb H. Hurst, F.CS., Member o( the Society of Qiemkal In- 
dustry, of the Society of Dyers and Colourists ; Lecturer On the Tecono- 
logy of Painters' Colours, Oils and Varnishes, at the Manchester Technical 
Sdiool. With numerous Coloured Patterns. Crown 8va ^s• 6d. 

SOAP MANUFACTURE. By W. Lawrence Gadd, 

F.I.C., F.CS., &c With Illustrations. $/. 

SHIPS' CARPENTRY AND JOINERY. By A. and 

W. MowATT. l/n therms. 



By Edward Cookworthy Robins, F.S.A« 
TECHNICAL SCHOOL and COLLEGE BUILD- 

ING. Being a Treatise on the Design and Construction of Applied 
Science and Art Buildings, and their suitable Fittines and Sanitation. 
With a Chapter on Technical Education, i vol. oemy 4to. with 25 
Double and 40 Single Plates, £2 lOf. 

Mr. Roblna's admirabto book.'— /'rV- Syhmmms TAtm/am, 
' It will prove an indiqtensable work of reference to architects, bnildcn, and 
nana^cn of technical wchooh,*—S/tctai^r, 

*A moat valoable contribation to architectural literature.'— ^nVaA AnkiUei* 



WORKS BY CHARLES Q. LELAND, F.R.L8., M.A. 
DRAWING AND DESIGNING. In a Series of 29 

Lessons. With 42 Illustrations. Fcap. 4ta sewed, is. ; cloth, is. 6d. 

' It has a good equipment of platen, and the text is toU of ▼aloabla praetlcal 
directions for beginners.*— .Viv/^wmm. 

*Hr. Leland upholds the principle that drawlav and deaicBiBS 

•honld go together, and maintains that inventive powers are cramped by the 

•Tstem of teaching whicn requires a high standard of nuuiipulatiTe skill before the 

student is instructed in dcsifHi* In this we entircljr agree with nim ' — Litermry iV^rUm 

* The book deaerwes the widest sneceaa.*— ^rffi/ixA Leader, 

■ The system is aimpliclty itself. *~Zfrv»3t0»/ Dmify PmL 



J 
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WOOD-CARVING. With numerous Illustrations. 
Beoond Xdltton, rerised. Fcap. 4to. 51. 

'Aa ucalkat mmuai'—Mtrmmf Pit. ' As adoinbl* Httk \mk:—BmtU€r. 



'A iplandld b«Ip tor AmaUnri «nd tbow baalnnliiK tha tmda. 

mtboat axeapliaii It I* Uia b«*t book I Ukt* raul at praaaat.'— Mr. T. J. 
Pi>UH,SoCHt]ref AmUfdiUte, Inimeigr in Wogd-euviafU tlM Paepla'ihlML 
*! eonildar It tbe baat naDnal t bava aaan.'— Min Kodoon, Imncur 
b WooiLovnii m tluchaur TaduKal School 




A COMFANids Volume to 'Wood-Ca«visu.' 
LEATHER -WORK. Stamped, Moulded, and Cut. 
Cnir-Bouilli, Rewn, &c A Practical Maniul for Loamera. \Vllh nn- 
■neioui Illiulrationt. 51. 

■A dalltbtrnl addition taihocriaof pnaical buiuIk'— 7'rWn. 

HAMMERED METAL -WORK. By the same 
AnthoT. [/mHufrtii. 

PRACTICAL EDUCATION. A Work on Preparing 

the Memorr, Develo ■ " ■ ' ■ - 

CoBttnictivc Ficaltin 





1 




P 
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■ 




i 
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•THE ENGLISH SLOYD/ 

MANUAL INSTRUCTION — WOODWORK. By 

S. BARTER. OieamHt uu) ItMmror of Miniul Tnumng id Woodvort 
to Ihe Looikm &K->1 Board and OiEiniring Inslmelor lo iLe Joiol 
Coramillee oo ManuaJ Triining in Woodwork of ibe School Bmid Im 
Uodoo, liM CUj u>d GuUdi of Loodoo Technical Inrtilolc. ind ihe 
Wotdarfal Companj- of Drapen. With • Prefix* by Gkibcb Ricks. 

4lo- ckKh, 7/. 6d: 

Coolenti : — Introduction — Urawing — Timber — Took — Bendi-wort — 
Woriwoooi Ukl us Fiuingi-Liit of TooU Roqaired. 4c. 

"^ f?r*-**''^ "™'' •** *«?«'«««/ «' /i* BxamimUi«„ ,^ Ikt Citj ad 
ft^Uii^Loii^m ImliluUimdlluScuiutand AriDtfarimatiinUunibjat. 

Cbi«l Worit tS/«/-«, ^niuxlralum\ 



